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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for a memory which keeps 
storing a large amount of coefficient data in performing conversion to various 
formats or sizes. 

SOLUTION: An input signal Vin is converted to an output image signal Vout 
(1080in signal, VGA signal, etc., or 525i signal for obtaining the display images 
varying in magnifications) by an image signal processing section 110. Class 
codes CL are obtained from the data on the taps corresponding to the respective 
pixels (target pixels) within the unit pixel blocks constituting Vout selectively 
fetched from Vin are obtained. The coefficient species data and coefficient data 
on the respective classes used in calculating the data of the target pixels are 
formed in accordance with the phase information h and v of the target pixels 
generated in a phase information generating circuit 139 is formed in a coefficient 
forming circuit 136. The data on the target pixels is operated by using an 
estimation equation from the data xi of the taps corresponding to the target pixels 
and the coefficient data with read out by the class codes CL from the memory 
134. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A conversion information input means to be the information signal 
processor which changes the 1st information signal which consists of two or 
more information data into the 2nd information signal which consists of two or 
more information data, and to input a format or the conversion information on 
size, A signal transduction means to change into the topology of the observing 
point concerning the 2nd information signal of the above the above-mentioned 
conversion information that it was inputted with the above-mentioned conversion 
information input means, 1st memory means by which the multiplier kind data 
which are generation-type multiplier data which makes a parameter the above- 
mentioned topology for generating presumed-type multiplier data were 
memorized, It is generated by the above-mentioned generation type using the 
topology of the above-mentioned observing point changed and acquired with the 
multiplier kind data and the above-mentioned signal transduction means which 
are memorized by the memory means of the above 1st. A multiplier data 
generating means to generate the above-mentioned presumed-type multiplier 
data corresponding to the topology of the above-mentioned observing point, The 
1st data selection means which chooses from the 1st information signal of the 
above two or more 1st information data located around the observing point 
concerning the 2nd information signal of the above, The information signal 



processor characterized by having an operation means to compute and obtain 
the information data of the above-mentioned observing point from the above- 
mentioned multiplier data generated with the above-mentioned multiplier data 
generating means, and the 1st information data of the above-mentioned plurality 
chosen with the data selection means of the above 1st using the above- 
mentioned presumed type. 

[Claim 2] The 2nd data selection means which chooses from the 1st information 
signal of the above two or more 2nd information data located around the 
observing point concerning the 2nd information signal of the above, Based on the 
information data of the above 2nd chosen with the data selection means of the 
above 2nd, it has further a class detection means to detect the class to which the 
above-mentioned observing point belongs. For the memory means of the above 
1st The above-mentioned multiplier kind data which are detected with the above- 
mentioned class detection means and which were beforehand called for for every 
class are memorized. The above-mentioned multiplier data generating means 
The information signal processor according to claim 1 characterized by 
generating the above-mentioned presumed-type multiplier data corresponding to 
the topology of the class detected with the above-mentioned class detection 
means, and the above-mentioned observing point. 

[Claim 3] The topology of the above-mentioned observing point changed and 
acquired with the multiplier kind data and the above-mentioned signal 
transduction means which are memorized by the memory means of the above 
1st is used for the above-mentioned multiplier data generating means. By the 
above-mentioned generation type A multiplier data generation means detected 
with the above-mentioned class detection means to generate above-mentioned 
presumed-type multiplier data for every class, The 2nd memory means which 
memorizes the above-mentioned presumed-type multiplier data in each class 
generated with the above-mentioned multiplier data generation means, The 
information signal processor according to claim 2 characterized by coming to 
have a multiplier data read-out means to read and output the above-mentioned 



presumed-type multiplier data corresponding to the class detected with the 
above-mentioned class detection means from the memory means of the above 
2nd. 

[Claim 4] The information signal processor according to claim 1 carried out 
[ having further an addition means to ask for total of the above-mentioned 
presumed-type multiplier data generated with the above-mentioned multiplier 
data generating means, and a normalization means to do the division of the 
information data of the above-mentioned observing point acquired with the 
above-mentioned operation means, and to normalize them by the above- 
mentioned total, and ] as the description. 

[Claim 5] A conversion information input means to be the picture signal processor 
which changes the 1st picture signal which consists of two or more pixel data into 
the 2nd picture signal which consists of two or more pixel data, and to input a 
format or the conversion information on size, A signal transduction means to 
change into the topology of the attention pixel concerning the 2nd picture signal 
of the above the above-mentioned conversion information that it was inputted 
with the above-mentioned conversion information input means, A memory means 
by which the multiplier kind data which are generation-type multiplier data which 
makes a parameter the above-mentioned topology for generating presumed-type 
multiplier data were memorized, It is generated by the above-mentioned 
generation type using the topology of the above-mentioned attention pixel 
changed and obtained with the multiplier kind data and the above-mentioned 
signal transduction means which are memorized by the above-mentioned 
memory means. A multiplier data generating means to generate the above- 
mentioned presumed-type multiplier data corresponding to the topology of the 
above-mentioned attention pixel, A data selection means to choose from the 1st 
picture signal of the above two or more pixel data located around the attention 
pixel concerning the 2nd picture signal of the above, The picture signal processor 
characterized by having an operation means to compute and obtain the pixel 
data of the above-mentioned attention pixel from the above-mentioned multiplier 



data generated with the above-mentioned multiplier data generating means, and 
two or more above-mentioned pixel data chosen with the above-mentioned data 
selection means using the above-mentioned presumed type. 
[Claim 6] A picture signal input means to input the 1st picture signal which 
consists of two or more pixel data, A picture signal processing means to change 
and output the 1st picture signal of the above inputted from the above-mentioned 
picture signal input means to the 2nd picture signal which consists of two or more 
pixel data, An image display means to display the image by the 2nd picture 
signal of the above outputted from the above-mentioned picture signal 
processing means on an image display component, It comes to have a 
conversion information input means to input the conversion information 
corresponding to the format or size of an image displayed on the above- 
mentioned image display component. The above-mentioned picture signal 
processing means A signal transduction means to change into the topology of 
the attention pixel concerning the 2nd picture signal of the above the above- 
mentioned conversion information that it was inputted with the above-mentioned 
conversion information input means, 1st memory means by which the multiplier 
kind data which are generation-type multiplier data which makes a parameter the 
above-mentioned topology for generating presumed-type multiplier data were 
memorized, It is generated by the above-mentioned generation type using the 
topology of the above-mentioned attention pixel changed and obtained with the 
multiplier kind data and the above-mentioned signal transduction means which 
are memorized by the memory means of the above 1st. A multiplier data 
generating means to generate the above-mentioned presumed-type multiplier 
data corresponding to the topology of the above-mentioned attention pixel, The 
1st data selection means which chooses from the 1st picture signal of the above 
two or more 1st pixel data located around the attention pixel concerning the 2nd 
picture signal of the above, The image display device characterized by having an 
operation means to compute and obtain the pixel data of the above-mentioned 
attention pixel from the above-mentioned multiplier data generated with the 



above-mentioned multiplier data generating means, and the 1st pixel data of the 
above-mentioned plurality chosen with the data selection means of the above 1st 
using the above-mentioned presumed type. 

[Claim 7] The 2nd data selection means which chooses from the 1st picture 
signal of the above two or more 2nd pixel data located around the attention pixel 
concerning the 2nd picture signal of the above, Based on the pixel data of the 
above 2nd chosen with the data selection means of the above 2nd, it has further 
a class detection means to detect the class to which the above-mentioned 
attention pixel belongs. For the memory means of the above 1st The above- 
mentioned multiplier kind data which are detected with the above-mentioned 
class detection means and which were beforehand called for for every class are 
memorized. The above-mentioned multiplier data generating means The image 
display device according to claim 6 characterized by generating the above- 
mentioned presumed-type multiplier data corresponding to the topology of the 
class detected with the above-mentioned class detection means, and the above- 
mentioned attention pixel. 

[Claim 8] The topology of the above-mentioned attention pixel changed and 
obtained with the multiplier kind data and the above-mentioned signal 
transduction means which are memorized by the memory means of the above 
1st is used for the above-mentioned multiplier data generating means. By the 
above-mentioned generation type A multiplier data generation means detected 
with the above-mentioned class detection means to generate above-mentioned 
presumed-type multiplier data for every class, The 2nd memory means which 
memorizes the above-mentioned presumed-type multiplier data in each class 
generated with the above-mentioned multiplier data generation means, The 
image display device according to claim 7 characterized by coming to have a 
multiplier data read-out means to read and output the above-mentioned 
presumed-type multiplier data corresponding to the class detected with the 
above-mentioned class detection means from the memory means of the above 
2nd. 



[Claim 9] The image display device according to claim 6 carried out [ having 
further an addition means to ask for total of the above-mentioned presumed-type 
multiplier data generated with the above-mentioned multiplier data generating 
means, and a normalization means to do the division of the pixel data of the 
above-mentioned attention pixel obtained with the above-mentioned operation 
means, and to normalize them by the above-mentioned total, and ] as the 
description. 

[Claim 10] The 1st step which is the information signal art which changes the 1st 
information signal which consists of two or more information data into the 2nd 
information signal which consists of two or more information data, and inputs a 
format or the conversion information on size, The 2nd step which changes into 
the topology of the observing point concerning the 2nd information signal of the 
above the above-mentioned conversion information that it was inputted at the 1st 
step of the above, The multiplier kind data which are generation-type multiplier 
data which generate presumed-type multiplier data, and which makes the above- 
mentioned topology a parameter, and the topology of the above-mentioned 
observing point changed and acquired at the 2nd step of the above are used. By 
the above-mentioned generation type The 3rd step which generates the above- 
mentioned presumed-type multiplier data corresponding to the topology of the 
above-mentioned observing point, The 4th step which chooses from the 1st 
information signal of the above two or more 1st information data located around 
the observing point concerning the 2nd information signal of the above, The 
information signal art characterized by having the 5th step which computes and 
obtains the information data of the above-mentioned observing point from the 
above-mentioned multiplier data generated at the 3rd step of the above, and the 
1st information data of the above-mentioned plurality chosen at the 4th step of 
the above using the above-mentioned presumed type. 
[Claim 11] The 6th step which chooses from the 1st information signal of the 
above two or more 2nd information data located around the observing point 
concerning the 2nd information signal of the above, It has further the 7th step 



which detects the class to which the above-mentioned observing point belongs 
based on the 2nd information data of the above-mentioned plurality chosen at the 
6th step of the above. At the 3rd step of the above The information signal art 
according to claim 10 characterized by generating the above-mentioned 
presumed-type multiplier data corresponding to the topology of the class 
detected at the 7th step of the above, and the above-mentioned observing point. 
[Claim 12] The topology of the above-mentioned observing point changed and 
acquired at the multiplier kind data and the 2nd step of the above which are 
generation-type multiplier data for generating the presumed-type multiplier data 
which are detected at the 7th step of the above, and which were beforehand 
called for for every class is used for the 3rd step of the above. By the above- 
mentioned generation type The step which generates above-mentioned 
presumed-type multiplier data for every above-mentioned class, and the step 
which memorizes the above-mentioned presumed-type multiplier data in each 
class by which generation was carried out [ above-mentioned ] for a memory 
means, The information signal art according to claim 1 1 characterized by having 
the step which reads and outputs the above-mentioned presumed-type multiplier 
data corresponding to the class detected at the 7th step of the above from the 
above-mentioned memory means. 

[Claim 13] The information signal art according to claim 10 characterized by to 
have further the 9th step which does the division of the information data of the 
above-mentioned observing point acquired at the 8th step which asks for total of 
the above-mentioned presumed-type multiplier data generated at the 3rd step of 
the above, and the 5th step of the above, and normalizes them by the above- 
mentioned total asked at the 8th step of the above. 

[Claim 14] In order to change the 1st information signal which consists of two or 
more information data into the 2nd information signal which consists of two or 
more information data The 1st step which inputs a format or the conversion 
information on size, The 2nd step which changes into the topology of the 
observing point concerning the 2nd information signal of the above the above- 



mentioned conversion information that it was inputted at the 1st step of the above, 
The multiplier kind data which are generation-type multiplier data which makes a 
parameter the above-mentioned topology for generating presumed-type multiplier 
data, and the topology of the above-mentioned observing point changed and 
acquired at the 2nd step of the above are used. By the above-mentioned 
generation type The 3rd step which generates the above-mentioned presumed- 
type multiplier data corresponding to the topology of the above-mentioned 
observing point, The 4th step which chooses from the 1st information signal of 
the above two or more 1st information data located around the observing point 
concerning the 2nd information signal of the above, From the above-mentioned 
multiplier data generated at the 3rd step of the above, and the 1st information 
data of the above-mentioned plurality chosen at the 4th step of the above The 
information offer medium which offers the computer program for performing the 
5th step which computes and obtains the information data of the above- 
mentioned observing point using the above-mentioned presumed type. 
[Claim 15] In order to generate the presumed-type multiplier data used in case 
the 1st information signal which consists of two or more information data is 
changed into the 2nd information signal which consists of two or more 
information data, A signal-processing means to be equipment which generates 
the multiplier kind data which are generation-type multiplier data which makes 
topology a parameter, to thin out and process a teacher signal and to acquire a 
student signal, So that the phase of the information data location of the above- 
mentioned teacher signal over the information data location of the above- 
mentioned student signal may carry out sequential change The 1st data selection 
means which chooses two or more 1st information data located around the 
observing point concerning the above-mentioned teacher signal from the above- 
mentioned student signal by which the phase shift was carried out with a phase 
shift means to shift the phase of the above-mentioned student signal, and the 
above-mentioned phase shift means, A normal equation generation means to 
generate the normal equation for obtaining the above-mentioned multiplier kind 



data from the information data of the observing point concerning the 1st 
information data and above-mentioned teacher signal of the above-mentioned 
plurality which were chosen with the data selection means of the above 1st, 
Multiplier kind data generation equipment characterized by having a multiplier 
kind data operation means to solve the above-mentioned normal equation and to 
obtain the above-mentioned multiplier kind data. 

[Claim 16] The 2nd data selection means which chooses two or more 2nd 
information data located around the observing point concerning the above- 
mentioned teacher signal from the above-mentioned student signal by which the 
phase shift was carried out with the above-mentioned phase shift means, It is 
based on the 2nd information data of the above-mentioned plurality chosen with 
the data selection means of the above 2nd. It has further a class detection 
means to detect the class to which the above-mentioned observing point belongs. 
The above-mentioned normal equation generation means From the information 
data of the observing point concerning the 1st information data and above- 
mentioned teacher signal of the above-mentioned plurality which were chosen 
with the class and the data selection means of the above 1st which were 
detected with the above-mentioned class detection means It is multiplier kind 
data generation equipment according to claim 15 characterized by generating the 
normal equation for obtaining the above-mentioned multiplier kind data for every 
class, and for the above-mentioned multiplier kind data operation means solving 
the normal equation for every above-mentioned class, and obtaining the above- 
mentioned multiplier kind data for every class. 

[Claim 17] In order to generate the presumed-type multiplier data used in case 
the 1st information signal which consists of two or more information data is 
changed into the 2nd information signal which consists of two or more 
information data, The 1st step which is the approach of generating the multiplier 
kind data which are generation-type multiplier data which makes topology a 
parameter, thins out and processes a teacher signal, and acquires a student 
signal, So that the phase of the information data location of the above-mentioned 



teacher signal over the information data location of the above-mentioned student 
signal may carry out sequential change The 3rd step which chooses two or more 
information data located around the observing point concerning the above- 
mentioned teacher signal from the above-mentioned student signal by which the 
phase shift was carried out at the 2nd step which shifts the phase of the above- 
mentioned student signal, and the 2nd step of the above, The 4th step which 
generates the normal equation for obtaining the above-mentioned multiplier kind 
data from the information data of the observing point concerning the information 
data and the above-mentioned teacher signal of the above-mentioned plurality 
which were chosen at the 3rd step of the above, The multiplier kind data 
generation method characterized by having the 5th step which solves the above- 
mentioned normal equation generated at the 4th step of the above, and obtains 
the above-mentioned multiplier kind data. 

[Claim 18] In order to generate the presumed-type multiplier data used in case 
the 1st information signal which consists of two or more information data is 
changed into the 2nd information signal which consists of two or more 
information data, In order to generate the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter So that the 
phase of the information data location of the above-mentioned teacher signal 
over the 1st step which thins out and processes a teacher signal and acquires a 
student signal, and the information data location of the above-mentioned student 
signal may carry out sequential change The 3rd step which chooses two or more 
information data located around the observing point concerning the above- 
mentioned teacher signal from the above-mentioned student signal by which the 
phase shift was carried out at the 2nd step which shifts the phase of the above- 
mentioned student signal, and the 2nd step of the above, The 4th step which 
generates the normal equation for obtaining the above-mentioned multiplier kind 
data from the information data of the observing point concerning the information 
data and the above-mentioned teacher signal of the above-mentioned plurality 
which were chosen at the 3rd step of the above, The information offer medium 



which offers the computer program for performing the 5th step which solves the 
above-mentioned normal equation generated at the 4th step of the above, and 
obtains the above-mentioned multiplier kind data. 

[Claim 19] In order to generate the presumed-type multiplier data used in case 
the 1st information signal which consists of two or more information data is 
changed into the 2nd information signal which consists of two or more 
information data, A signal-processing means to be equipment which generates 
the multiplier kind data which are generation-type multiplier data which makes 
topology a parameter, to thin out and process a teacher signal and to acquire a 
student signal, So that the phase of the information data location of the above- 
mentioned teacher signal over the information data location of the above- 
mentioned student signal may carry out sequential change The 1st data selection 
means which chooses two or more 1st information data located around the 
observing point concerning the above-mentioned teacher signal from the above- 
mentioned student signal by which the phase shift was carried out with a phase 
shift means to shift the phase of the above-mentioned student signal, and the 
above-mentioned phase shift means, From the information data of the observing 
point concerning the 1st information data and above-mentioned teacher signal of 
the above-mentioned plurality which were chosen with the data selection means 
of the above 1st The 1st normal equation generation means which generates the 
1st normal equation for obtaining above-mentioned presumed-type multiplier 
data for every phase shift value of the above-mentioned student signal, A 
multiplier data operation means to solve the 1st normal equation of the above 
and to obtain above-mentioned presumed-type multiplier data for every above- 
mentioned phase shift value, The 2nd normal equation generation means which 
generates the 2nd normal equation for obtaining the above-mentioned multiplier 
kind data from the multiplier data for every above-mentioned phase shift value 
obtained with the above-mentioned multiplier data operation means, Multiplier 
kind data generation equipment characterized by solving the 2nd normal 
equation of the above and having a multiplier kind data operation means to 



obtain the above-mentioned multiplier kind data. 

[Claim 20] The 2nd data selection means which chooses two or more 2nd 
information data located around the observing point concerning the above- 
mentioned teacher signal from the above-mentioned student signal by which the 
phase shift was carried out with the above-mentioned phase shift means, It is 
based on the 2nd information data of the above-mentioned plurality chosen with 
the data selection means of the above 2nd. It has further a class detection 
means to detect the class to which the above-mentioned observing point belongs. 
The normal equation generation means of the above 1st From the information 
data of the observing point concerning the 1st information data and above- 
mentioned teacher signal of the above-mentioned plurality which were chosen 
with the class and the data selection means of the above 1st which were 
detected with the above-mentioned class detection means The 1st normal 
equation for obtaining above-mentioned presumed-type multiplier data for every 
combination of the phase shift value of the class detected with the above- 
mentioned class detection means and the above-mentioned student signal is 
generated. The above-mentioned multiplier data operation means solves the 1st 
normal equation of the above, and obtains above-mentioned presumed-type 
multiplier data for every above-mentioned combination. The normal-equation 
generation means of the above 2nd From the multiplier data for every above- 
mentioned combination obtained with the above-mentioned multiplier data 
operation means, the 2nd normal equation for obtaining the above-mentioned 
multiplier kind data is generated for every class. The above-mentioned multiplier 
kind data operation means Multiplier kind data generation equipment according 
to claim 1 9 characterized by solving the 2nd normal equation of the above and 
obtaining the above-mentioned multiplier kind data for every above-mentioned 
class. 

[Claim 21] In order to generate the presumed-type multiplier data used in case 
the 1st information signal which consists of two or more information data is 
changed into the 2nd information signal which consists of two or more 



information data, The 1st step which is the approach of generating the multiplier 
kind data which are generation-type multiplier data which makes topology a 
parameter, thins out and processes a teacher signal, and acquires a student 
signal, So that the phase of the information data location of the above-mentioned 
teacher signal over the information data location of the above-mentioned student 
signal may carry out sequential change The 3rd step which chooses two or more 
information data located around the observing point concerning the above- 
mentioned teacher signal from the above-mentioned student signal by which the 
phase shift was carried out at the 2nd step which shifts the phase of the above- 
mentioned student signal, and the 2nd step of the above, From the information 
data of the observing point concerning the information data and the above- 
mentioned teacher signal of the above-mentioned plurality which were chosen at 
the 3rd step of the above The 4th step which generates the 1st normal equation 
for obtaining above-mentioned presumed-type multiplier data for every phase 
shift value of the above-mentioned student signal, The 5th step which solves the 
1st normal equation of the above generated at the 4th step of the above, and 
obtains above-mentioned presumed-type multiplier data for every above- 
mentioned phase shift value, The 6th step which generates the 2nd normal 
equation for obtaining the above-mentioned multiplier kind data from the 
multiplier data for every above-mentioned phase shift value obtained at the 5th 
step of the above, The multiplier kind data generation method characterized by 
solving the 2nd normal equation of the above generated at the 6th step of the 
above, and having the 7th step which obtains the above-mentioned multiplier 
kind data. 

[Claim 22] In order to generate the presumed-type multiplier data used in case 
the 1st information signal which consists of two or more information data is 
changed into the 2nd information signal which consists of two or more 
information data, In order to generate the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter So that the 
phase of the information data location of the above-mentioned teacher signal 



over the 1st step which thins out and processes a teacher signal and acquires a 
student signal, and the information data location of the above-mentioned student 
signal may carry out sequential change The 3rd step which chooses two or more 
information data located around the observing point concerning the above- 
mentioned teacher signal from the above-mentioned student signal by which the 
phase shift was carried out at the 2nd step which shifts the phase of the above- 
mentioned student signal, and the 2nd step of the above, From the information 
data of the observing point concerning the information data and the above- 
mentioned teacher signal of the above-mentioned plurality which were chosen at 
the 3rd step of the above The 4th step which generates the 1st normal equation 
for obtaining above-mentioned presumed-type multiplier data for every phase 
shift value of the above-mentioned student signal, The 5th step which solves the 
1st normal equation of the above generated at the 4th step of the above, and 
obtains above-mentioned presumed-type multiplier data for every above- 
mentioned phase shift value, The 6th step which generates the 2nd normal 
equation for obtaining the above-mentioned multiplier kind data from the 
multiplier data for every above-mentioned phase shift value obtained at the 5th 
step of the above, The information offer medium which offers the computer 
program for performing the 7th step which solves the 2nd normal equation of the 
above generated at the 6th step of the above, and obtains the above-mentioned 
multiplier kind data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an information offer medium at 
the image display device which used it when changing a format or size, and used 



a suitable information signal processor, an information signal art, a picture signal 
processor, and it, the multiplier kind data generation equipment used for it and a 
generation method, and a list. In detail, in case the 1st information signal is 
changed into the 2nd information signal, the topology of the observing point 
which starts the 2nd information signal from a format or the conversion 
information on size is acquired. By generating presumed-type multiplier data from 
multiplier kind data, and asking for the information data of the observing point 
which starts the 2nd information signal using this multiplier data based on this 
topology When performing various formats or conversion in size, the information 
signal processor which can do memory which stores a lot of multiplier data as it 
is unnecessary is started. 
[0002] 

[Description of the Prior Art] In order to change a format or image size, it is 
necessary to acquire an output picture signal in quest of the pixel data of a 
different phase from the pixel data of an input picture signal. In this case, the 
phase relation of the pixel of the output picture signal over the pixel of an input 
picture signal is uniquely decided by the format after conversion, or image size. 
[0003] The case where input picture signals are 525i signals, and output picture 
signals are 1080i signals as an example of format conversion is explained. As for 
525i signals, the number of Rhine means the picture signal of an interlace 
method by 525, and, as for 1080i signals, the number of Rhine means the picture 
signal of an interlace method by 1 080. Drawing 14 shows the pixel physical 
relationship of 525i signals and 1080i signals. A big dot is the pixel of 525i 
signals here, and a small dot is the pixel of 1080i signals. Moreover, a continuous 
line shows the pixel location of the odd number field, and the broken line shows 
the pixel location of the even number field. 

[0004] When changing 525i signals into 1080i signals, in each field of odd 
number and even number, it is necessary to acquire the pixel block of 1080i 
signals of 9x9 corresponding to the pixel block of 525i signals of four xeach 4. 
[0005] Drawing 15 shows the phase relation of the perpendicular direction of the 



pixel of 525i signals and 1080i signals. The numeric value given to each of the 
pixel of 1080i signals in drawing shows the minimum distance of the 
perpendicular direction from the pixel of 525i signals. In this case, pixel spacing 
of the perpendicular direction of 525i signals is set to 16. Thus, the numeric value 
given to each of the pixel of 1080i signals shows the topology of the 
perpendicular direction to the pixel of 525i signals of the pixel concerned. 
[0006] In addition, this topology is made into a negative value when there is a 
pixel of 1080i signals upward from the pixel (pixel in the minimum distance) of 
525i signals, and when it is downward conversely, let it be a forward value. This 
is the same also in drawing showing the phase relation of the perpendicular 
direction of an XGA signal and 525i signals mentioned later. 
[0007] Drawing 16 shows the horizontal phase relation of the pixel of 525i signals 
and 1080i signals. The numeric value given to each of the pixel of 1080i signals 
in drawing shows the horizontal minimum distance from the pixel of 525i signals. 
In this case, horizontal pixel spacing of 525i signals is set to 8. Thus, the numeric 
value given to the pixel of 1080i signals, respectively shows the horizontal 
topology over the pixel of 525i signals of the pixel concerned. 
[0008] In addition, this topology is made into a negative value when the pixel of 
1080i signals is leftward from the pixel (pixel in the minimum distance) of 525i 
signals, and when it is rightward conversely, let it be a forward value. This is the 
same also in drawing showing the horizontal phase relation between an XGA 
signal and 525i signals mentioned later. 

[0009] Next, the case where input picture signals are 525i signals, and an output 
picture signal is an XGA signal as an example of format conversion is explained. 
An XGA signal is a picture signal of the progressive method (non-interlace 
method) for performing the display of 1024x768 dots of resolution. Drawing 17 
shows the pixel physical relationship of 525i signals and an XGA signal. A big dot 
is the pixel of 525i signals here, and a small dot is the pixel of an XGA signal. 
Moreover, about 525i signals, a continuous line shows the pixel location of the 
odd number field, and the broken line shows the pixel location of the even 



number field. 

[0010] When changing 525i signals into an XGA signal, in each field of odd 
number and even number, it is necessary to acquire the pixel block of 1080i 
signals of 8x16 corresponding to the pixel block of 525i signals of five xeach 5. 
[001 1] Drawing 18 shows the phase relation of the perpendicular direction of the 
pixel of 525i signals and an XGA signal. The numeric value given to each of the 
pixel of the XGA signal in drawing shows the minimum distance of the 
perpendicular direction from the pixel of 525i signals. In this case, pixel spacing 
of the perpendicular direction of 525i signals is set to 16. Thus, the numeric value 
given to each of the pixel of an XGA signal shows the topology of the 
perpendicular direction to the pixel of 525i signals of the pixel concerned. 
[0012] Drawing 19 shows the horizontal phase relation of the pixel of 525i signals 
and an XGA signal. The numeric value given to each of the pixel of the XGA 
signal in drawing shows the horizontal minimum distance from the pixel of 525i 
signals. In this case, horizontal pixel spacing of 525i signals is set to 8. Thus, the 
numeric value given to each of the pixel of an XGA signal shows the horizontal 
topology over the pixel of 525i signals of the pixel concerned. 
[0013] Although especially the example of image size conversion is not shown, 
the phase relation of the pixel of the output picture signal over the pixel of an 
input picture signal is uniquely decided like the case of the format conversion 
mentioned above. For example, the phase relation in the case of also increasing 
a perpendicular and a horizontal image size (magnifying power of a display 
image) 9/4 time becomes the same with the phase relation of the pixel of 525i 
signals and 1080i signals mentioned above. 

[0014] In order to change a format or image size conventionally, in case the pixel 
data of an output picture signal are obtained from the pixel data of an input 
picture signal, the presumed-type multiplier data corresponding to the Gentlemen 
phase of the pixel of the output picture signal over the pixel of an input picture 
signal are stored in memory, and asking for the pixel data of an output picture 
signal by the presumed type using this multiplier data is proposed. 



[0015] 

[Problem(s) to be Solved by the Invention] If the format after conversion differs 
from image size as mentioned above, the phase relation of the pixel of the output 
picture signal over the pixel of an input picture signal will become a different thing. 
Therefore, if it is in some which store presumed-type multiplier data in memory, 
when performing various formats or conversion in size, it is necessary to store 
multiplier data in memory corresponding to each format or size. Therefore, the 
memory which stores a lot of multiplier data in that case is needed, and there is 
un-arranging - an inverter will become expensive. 

[0016] So, in this invention, it aims at offering the information signal processor 
which can do memory which stores a lot of multiplier data as it is unnecessary in 
order to carry out various formats or conversion in size. 
[0017] 

[Means for Solving the Problem] The information signal processor concerning 
this invention is an information signal processor which changes the 1st 
information signal which consists of two or more information data into the 2nd 
information signal which consists of two or more information data. A conversion 
information input means to input a format or the conversion information on size, 
A signal transduction means to change into the topology of the observing point 
concerning the 2nd information signal the conversion information inputted with 
this conversion information input means, 1st memory means by which the 
multiplier kind data which are generation-type multiplier data which makes a 
parameter topology for generating presumed-type multiplier data were 
memorized, It is generated by the above-mentioned generation type using the 
topology of the above-mentioned observing point changed and acquired with the 
multiplier kind data and the signal transduction means which are memorized by 
this 1st memory means. A multiplier data generating means to generate the 
above-mentioned presumed-type multiplier data corresponding to the topology of 
the above-mentioned observing point, The 1st data selection means which 
chooses from the 1st information signal two or more 1st information data located 



around the observing point concerning the 2nd information signal, It has an 
operation means to compute and obtain the information data of the above- 
mentioned observing point from the multiplier data generated with the multiplier 
data generating means, and two or more 1st information data chosen with the 1st 
data selection means using the above-mentioned presumed type. 
[0018] Moreover, the information signal art concerning this invention is an 
information signal art which changes the 1st information signal which consists of 
two or more information data into the 2nd information signal which consists of 
two or more information data. The 1st step which inputs a format or the 
conversion information on size, The 2nd step which changes into the topology of 
the observing point concerning the 2nd information signal the conversion 
information inputted at this 1st step, The topology of the above-mentioned 
observing point changed and acquired at the multiplier kind data which are 
generation-type multiplier data which makes a parameter topology for generating 
presumed-type multiplier data, and the 2nd step is used. By the above- 
mentioned generation type The 3rd step which generates the above-mentioned 
presumed-type multiplier data corresponding to the topology of the above- 
mentioned observing point, The 4th step which chooses from the 1st information 
signal two or more 1st information data located around the observing point 
concerning the 2nd information signal, It has the 5th step which computes and 
obtains the information data of the above-mentioned observing point from the 
multiplier data generated at the 3rd step, and two or more 1st information data 
chosen at the 4th step using the above-mentioned presumed type. 
[0019] Moreover, the information offer medium concerning this invention offers 
the computer program for performing each step of an above-mentioned 
information signal art. Moreover, the picture signal processor concerning this 
invention is a picture signal processor which changes the 1st picture signal which 
consists of two or more pixel data into the 2nd picture signal which consists of 
two or more pixel data. A conversion information input means to input a format or 
the conversion information on size, A signal transduction means to change into 



the topology of the attention pixel concerning the 2nd picture signal the above- 
mentioned conversion information that it was inputted with this conversion 
information input means, A memory means by which the multiplier kind data 
which are generation-type multiplier data which makes a parameter topology for 
generating presumed-type multiplier data were memorized, It is generated by the 
above-mentioned generation type using the topology of the above-mentioned 
attention pixel changed and obtained with the multiplier kind data and the signal 
transduction means which are memorized by this memory means. A multiplier 
data generating means to generate the above-mentioned presumed-type 
multiplier data corresponding to the topology of the above-mentioned attention 
pixel, A data selection means to choose from the 1st picture signal two or more 
pixel data located around the attention pixel concerning the 2nd picture signal, It 
has an operation means to compute and obtain the pixel data of the above- 
mentioned attention pixel from the multiplier data generated with the multiplier 
data generating means, and two or more pixel data chosen with the data 
selection means using the above-mentioned presumed type. 
[0020] Moreover, a picture signal input means to input the 1st picture signal with 
which the image display device concerning this invention consists of two or more 
pixel data, A picture signal processing means to change and output the 1st 
picture signal inputted from this picture signal input means to the 2nd picture 
signal which consists of two or more pixel data, It comes to have an image 
display means to display the image by the 2nd picture signal outputted from this 
picture signal processing means on an image display component, and a 
conversion information input means to input the conversion information 
corresponding to the format or size of an image displayed on an image display 
component. And a signal transduction means to change into the topology of the 
attention pixel concerning the 2nd picture signal the conversion information as 
which the picture signal processing means was inputted with the conversion 
information input means, 1st memory means by which the multiplier kind data 
which are generation-type multiplier data which makes a parameter topology for 



generating presumed-type multiplier data were memorized, It is generated by the 
above-mentioned generation type using the topology of the above-mentioned 
attention pixel changed and obtained with the multiplier kind data and the signal 
transduction means which are memorized by this 1st memory means. A multiplier 
data generating means to generate the above-mentioned presumed-type 
multiplier data corresponding to the topology of the above-mentioned attention 
pixel, The 1st data selection means which chooses from the 1st picture signal 
two or more 1st pixel data located around the attention pixel concerning the 2nd 
picture signal, It has an operation means to compute and obtain the pixel data of 
the above-mentioned attention pixel from the multiplier data generated with the 
multiplier data generating means, and two or more 1st pixel data chosen with the 
1st data selection means using the above-mentioned presumed type. 
[0021] In this invention, a format or the conversion information on size is inputted, 
and this conversion information is changed into the topology of the observing 
point concerning the 2nd information signal. Here, information signals are a 
picture signal and a sound signal. When an information signal is a picture signal, 
the phase relation of the pixel of the output picture signal over the pixel of an 
input picture signal is uniquely decided by the format after conversion, or image 
size. Moreover, two or more 1st information data located around the observing 
point concerning the 2nd information signal are chosen from the 1 st information 
signal. 

[0022] And the information data of the observing point are called for 
corresponding to the topology of the observing point of the 2nd information signal. 
Namely, the multiplier kind data which are generation-type multiplier data for 
generating presumed-type multiplier data are memorized by the memory means. 
Using this multiplier kind data and the topology of the observing point of the 2nd 
information signal, the presumed-type multiplier data corresponding to the 
topology of that observing point are generated, and the information data of an 
observing point are generated from this multiplier data and two or more 1st 
information data using a presumed type. 



[0023] Thus, in case the 1st information signal is changed into the 2nd 
information signal, the topology of the observing point which starts the 2nd 
information signal from a format or the conversion information on size is acquired. 
Based on this topology, presumed-type multiplier data are generated from 
multiplier kind data. It is not what asks for the information data of the observing 
point which starts the 2nd information signal using this multiplier data, and stores 
the multiplier data corresponding to various formats or size in memory. When 
changing into various formats or size, the memory which stores a lot of multiplier 
data becomes unnecessary. 

[0024] In addition, the level variation of the information data of the observing 
point by the rounding error at the time of asking for presumed-type multiplier data 
by the generation formula using multiplier kind data is removable by doing the 
division of the information data of the observing point generated using the 
presumed type as total of the presumed-type multiplier data generated using 
multiplier kind data was asked for and mentioned above, and normalizing them 
by the total. 

[0025] Moreover, the multiplier kind data generation equipment concerning this 
invention In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed 
into the 2nd information signal which consists of two or more information data, A 
signal-processing means to be equipment which generates the multiplier kind 
data which are generation-type multiplier data which makes topology a 
parameter, to thin out and process a teacher signal and to acquire a student 
signal, So that the phase of the information data location of the teacher signal 
over the information data location of a student signal may carry out sequential 
change The 1st data selection means which chooses two or more 1st information 
data located around the observing point concerning a teacher signal from the 
student signal by which the phase shift was carried out with a phase shift means 
to shift the phase of a student signal, and this phase shift means, A normal 
equation generation means to generate the normal equation for obtaining 



multiplier kind data from the information data of the observing point concerning 
two or more the 1st information data and teacher signals which were chosen with 
this 1st data selection means, It has a multiplier kind data operation means to 
solve this normal equation and to obtain multiplier kind data. 
[0026] Moreover, the multiplier kind data generation method concerning this 
invention In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed 
into the 2nd information signal which consists of two or more information data, 
The 1st step which is the approach of generating the multiplier kind data which 
are generation-type multiplier data which makes topology a parameter, thins out 
and processes a teacher signal, and acquires a student signal, So that the phase 
of the information data location of the teacher signal over the information data 
location of this student signal may carry out sequential change The 3rd step 
which chooses two or more information data located around the observing point 
concerning a teacher signal from the student signal by which the phase shift was 
carried out at the 2nd step which shifts the phase of a student signal, and this 
2nd step, The 4th step which generates the normal equation for obtaining 
multiplier kind data from the information data of the observing point concerning 
two or more information data and teacher signals which were chosen at this 3rd 
step, It has the 5th step which solves the normal equation generated at this 4th 
step, and obtains multiplier kind data. 

[0027] Moreover, the information offer medium concerning this invention offers 
the computer program for performing each step of an above-mentioned multiplier 
kind data generation method. 

[0028] In this invention, infanticide processing of the teacher signal is carried out, 
and a student signal is acquired. For example, 1050i signals are used as a 
teacher signal, infanticide processing of this 1050i signal is carried out, and 525i 
signals are acquired as a student signal. And the phase shift of a student signal 
is performed so that the phase of the information data location of the teacher 
signal over the information data location of a student signal may carry out 



sequential change. 

[0029] Two or more information data located around the observing point 
concerning a teacher signal are chosen from this student signal by which the 
phase shift was carried out. And the normal equation for obtaining multiplier kind 
data from the information data of the observing point concerning two or more of 
these information data and teacher signals is generated, and multiplier kind data 
are obtained by solving this equation. 

[0030] Here, multiplier kind data are generation-type multiplier data which 
generate the presumed-type multiplier data used in case it changes into the 2nd 
information signal from the 1st information signal and which makes topology a 
parameter. It becomes possible to obtain the multiplier data corresponding to the 
topology of arbitration by the generation type by using this multiplier kind data. 
Thereby, in case a format or size is changed, based on the topology of the 
observing point concerning the 2nd information signal, presumed-type multiplier 
data are generated from multiplier kind data, and it becomes possible to ask for 
the information data of that observing point using this multiplier data. 
[0031] Moreover, the multiplier kind data generation equipment concerning this 
invention In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed 
into the 2nd information signal which consists of two or more information data, A 
signal-processing means to be equipment which generates the multiplier kind 
data which are generation-type multiplier data which makes topology a 
parameter, to thin out and process a teacher signal and to acquire a student 
signal, So that the phase of the information data location of the teacher signal 
over the information data location of a student signal may carry out sequential 
change The 1st data selection means which chooses two or more 1st information 
data located around the observing point concerning a teacher signal from the 
student signal by which the phase shift was carried out with a phase shift means 
to shift the phase of a student signal, and this phase shift means, From the 
information data of the observing point concerning two or more the 1st 



information data and teacher signals which were chosen with this 1st data 
selection means The 1st normal equation generation means which generates the 
1st normal equation for obtaining above-mentioned presumed-type multiplier 
data for every phase shift value of a student signal, A multiplier data operation 
means to solve this 1st normal equation and to obtain presumed-type multiplier 
data for every above-mentioned phase shift value, It has the 2nd normal equation 
generation means which generates the 2nd normal equation for obtaining 
multiplier kind data from the multiplier data for every above-mentioned phase 
shift value obtained with the multiplier data operation means, and a multiplier 
kind data operation means to solve this 2nd normal equation and to obtain 
multiplier kind data. 

[0032] Moreover, the multiplier kind data generation method concerning this 
invention In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed 
into the 2nd information signal which consists of two or more information data, 
The 1st step which is the approach of generating the multiplier kind data which 
are generation-type multiplier data which makes topology a parameter, thins out 
and processes a teacher signal, and acquires a student signal, So that the phase 
of the information data location of the teacher signal over the information data 
location of a student signal may carry out sequential change The 3rd step which 
chooses two or more information data located around the observing point 
concerning a teacher signal from the student signal by which the phase shift was 
carried out at the 2nd step which shifts the phase of a student signal, and this 
2nd step, The 4th step which generates the 1st normal equation for obtaining 
above-mentioned presumed-type multiplier data for every phase shift value of a 
student signal from the information data of the observing point concerning two or 
more information data and teacher signals which were chosen at this 3rd step, 
The 5th step which solves the 1st normal equation generated at this 4th step, 
and obtains above-mentioned presumed-type multiplier data for every above- 
mentioned phase shift value, The 6th step which generates the 2nd normal 



equation for obtaining multiplier kind data from the multiplier data for every 
above-mentioned phase shift value obtained at this 5th step, The 2nd normal 
equation generated at this 6th step is solved, and it has the 7th step which 
obtains multiplier kind data. 

[0033] Moreover, the information offer medium concerning this invention offers 
the computer program for performing each step of an above-mentioned multiplier 
kind data generation method. 

[0034] In this invention, infanticide processing of the teacher signal is carried out, 
and a student signal is acquired. For example, 1050i signals are used as a 
teacher signal, infanticide processing of this 1050i signal is carried out, and 525i 
signals are acquired as a student signal. And the phase shift of a student signal 
is performed so that the phase of the information data location of the teacher 
signal over the information data location of a student signal may carry out 
sequential change. 

[0035] Two or more information data located around the observing point 
concerning a teacher signal are chosen from this student signal by which the 
phase shift was carried out. And the 1st normal equation for obtaining presumed- 
type multiplier data is generated for every phase shift value of a student signal, 
and the presumed-type multiplier data for every above-mentioned phase shift 
value are obtained from the information data of the observing point concerning 
two or more of these information data and teacher signals by solving this 
equation. 

[0036] And multiplier kind data are obtained by the 2nd normal equation for 
obtaining multiplier kind data being generated, and solving this equation from the 
multiplier data for every above-mentioned phase shift value, further. 
[0037] Here, multiplier kind data are generation-type multiplier data which 
generate the presumed-type multiplier data used in case it changes into the 2nd 
information signal from the 1st information signal and which makes topology a 
parameter. It becomes possible to obtain the multiplier data corresponding to the 
topology of arbitration by the generation type by using this multiplier kind data. 



Thereby, in case a format or size is changed, based on the topology of the 
observing point concerning the 2nd information signal, presumed-type multiplier 
data are generated from multiplier kind data, and it becomes possible to ask for 
the information data of that observing point using this multiplier data. 
[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this 
invention is explained, referring to a drawing. Drawing 1 shows the configuration 
of the television receiver 100 as a gestalt of operation. From a broadcast signal, 
image display is carried out, or this television receiver 100 acquires 525i signals, 
changes that 525i signal into 1080i signals or an XGA signal, changes that 525i 
signal into 525new i signals for carrying out an enlarged display for the scale 
factor of arbitration for a part of that image, and carries out image display. 
[0039] The television receiver 100 is equipped with a microcomputer and has the 
system controller 101 for controlling system-wide actuation, and the remote 
control signal receive circuit 102 which receives a remote control signal. It 
connects with a system controller 101 and the remote control signal receive 
circuit 102 receives the remote control signal RM outputted according to 
actuation of a user from the remote control transmitter 200, and it is constituted 
so that the actuation signal corresponding to the signal RM may be supplied to a 
system controller 101 . 

[0040] Moreover, the television receiver 100 has a receiving antenna 105, the 
tuner 106 which the broadcast signal (RF modulating signal) caught with this 
receiving antenna 105 is supplied, performs channel selection processing, 
intermediate frequency magnification processing, detection processing, etc., and 
acquires 525i signals, and the buffer memory 109 for saving temporarily 525i 
signals outputted from this tuner 106. 

[0041] Moreover, it has the picture signal processing section 110 which the 
television receiver 100 makes 525i signals saved temporarily at buffer memory 
109 the input picture signal Vin, and changes it into 1080i signals or an XGA 
signal, or changes a part of that image into 525new i signals for carrying out an 



enlarged display for the scale factor of arbitration, and outputs that 525i signal, 
and the display section 1 1 1 which display the image by the output picture signal 
Vout of this picture signal processing section 110. The display section 111 
consists of flat-panel displays, such as for example, a CRT (cathode-ray tube) 
display or LCD (liquid crystal display). 

[0042] Actuation of the television receiver 100 shown in drawing 1 is explained. 
525i signals outputted from a tuner 106 are supplied to buffer memory 109, and 
are saved temporarily. And 525i signals memorized temporarily are inputted into 
this buffer memory 109 as an input picture signal Vin at the picture signal 
processing section 110. 

[0043] It is changed into 525new i signals to change 525i signals as an input 
picture signal Vin into 1080i signals or an XGA signal, or for that 525i signal carry 
out the enlarged display of a part of that image for the scale factor of arbitration 
according to a setup by actuation of a user's remote control transmitter 200, in 
this picture signal processing section 1 10. The output picture signal Vout 
outputted from this picture signal processing section 1 10 is supplied to the 
display section 1 1 1 , and the image by that output picture signal Vout is displayed 
on the screen of this display section 111. 

[0044] Next, the detail of the picture signal processing section 110 is explained, 
the 1- which this picture signal processing section 110 takes out alternatively two 
or more pixel data located around each pixel within the unit pixel block which 
constitutes the output picture signal Vout from 525i signals memorized by buffer 
memory 109 (attention pixel), and is outputted -- it has the 3rd tap selection 
circuitry 121-123. 

[0045] The 1st tap selection circuitry 121 takes out alternatively the data of the 
pixel (a "prediction tap" is called) used for prediction. The 2nd tap selection 
circuitry 122 takes out alternatively the data of the pixel (a "space class tap" is 
called) used for a space class classification. The 3rd tap selection circuitry 123 
takes out alternatively the data of the pixel (a "motion class tap" is called) used 
for a motion class classification. In addition, when determining a space class 



using the pixel data belonging to two or more fields, it will move also to this space 
class and information will be included. 

[0046] Moreover, the picture signal processing section 110 detects the level 
distribution pattern of the data (plurality) of a space class tap alternatively taken 
out by the 2nd tap selection circuitry 122, detects a space class based on this 
level distribution pattern, and has the space class detector 124 which outputs 
that class information. 

[0047] In the space class detector 124, an operation which compresses the data 
of a space class tap into 2 bit data from 8 bit data is performed, for example. And 
from the space class detector 124, the compressed data corresponding to the 
data of a space class tap is outputted as class information on a space class, 
respectively. A data compression is performed by ADRC (Adaptive Dynamic 
Range Coding) in the gestalt of this operation. In addition, as an information- 
compression means, DPCM (predicting coding), VQ (vector quantization), etc. 
may be used in addition to ADRC. 

[0048] Originally, although it is the adaptation re-quantizing method which turned 
and was developed for high performance coding VTR (Video Tape Recorder), 
since ADRC can express the local pattern of signal level efficiently by the short 
word length, it is used for the data compression mentioned above, and is suitable. 
If maximum of the data of a space class tap is set to MAX and DR (= MAX-MIN 
+1) and a re-quantifying bit number are set [ the minimum value ] to P for the 
dynamic range of the data of MIN and a space class tap when using ADRC, the 
re-quantization code Qi as compressed data will be obtained by the operation of 
(1) type to the data ki of a space class tap. However, in (1) type, [ ] means cut-off 
processing. As data of a space class tap, when there are pixel data of Na 
individual, they are i= 1 - Na. 
Qi= [(ki-MIN +0.5) .2 P/DR] ... (1) 

[0049] Moreover, the picture signal processing section 110 detects the motion 
class for mainly expressing extent of a motion with the 3rd tap selection circuitry 
123 from the data (plurality) of a motion class tap taken out alternatively, and has 



the motion class detector 125 which outputs the class information. 
[0050] inter-frame [ from the data of a motion class tap alternatively taken out by 
the 3rd tap selection circuitry 123 in this motion class detector 125 ] -- difference 
is computed, threshold processing is further performed to the average of the 
absolute value of that difference, and the motion class which is the index of a 
motion is detected. That is, the average AV of the absolute value of difference is 
computed by (2) types in the motion class detector 125. In the 3rd tap selection 
circuitry 123, as data of for example, a class tap, when six pixel data m1-m6 and 
six pixel data n1-n6 in front of one of them are taken out, Nb in (2) types is 6. 
[0051] 

Equation 1] 



[0052] And the average AV computed as mentioned above is compared with one 
piece or two or more thresholds, and moves by the motion class detector 125, 
and the class information MV on a class is acquired in it. For example, when the 
thresholds th1, th2, and th3 (th1<th2<th3) of three pieces are prepared and it 
detects four motion classes, it is made into MV=3 at the time of MV=2 and 
th3<AV at the time of MV=1 and th2<AV<=th3 at the time of MV=0 and 
thKAV<=th2 at the time of AV<=th1 . 

[0053] Moreover, the picture signal processing section 110 has a class 
composition circuit 126 for obtaining the class code CL which shows the class to 
which each pixel within the re-quantization code Qi as class information on the 
space class outputted from the space class detector 124 and the unit pixel block 
which constitute the output picture signal Vout which should be created based on 
the class information MV on the motion class outputted from the motion class 
detector 125 (an attention pixel) belongs. 

[0054] The operation of the class code CL is performed by (3) types in this class 
composition circuit 126. In addition, in (3) types, the re-quantifying bit number [ in 



/ Na, and / in P / ADRC ] is shown. [ the number of the data of a space class tap ] 
[0055] 

Equation 2] 

__ _ _ 



[0056] Moreover, the picture signal processing section 110 has registers 130-133 
and a coefficient memory 134. The after-treatment circuit 129 mentioned later is 
as an output picture signal Vout with the case where 1080i signals are outputted, 
the case where an XGA signal is outputted, and the case where 525i signals are 
outputted, and needs to switch the actuation. A register 130 stores the 
assignment information of operation that actuation of the after-treatment circuit 
129 is specified. The after-treatment circuit 129 carries out actuation according to 
the assignment information of operation supplied from a register 130. 
[0057] A register 131 stores the tap positional information of the prediction tap 
chosen by the 1st tap selection circuitry 121. The 1st tap selection circuitry 121 
chooses a prediction tap according to the tap positional information supplied from 
a register 1 31 . The number of the pixel which assigns a number to tap positional 
information to two or more pixels which may be chosen, for example, and is 
chosen is specified. Also in the following tap positional information, it is the same. 
[0058] A register 132 stores the tap positional information of the space class tap 
chosen by the 2nd tap selection circuitry 122. The 2nd tap selection circuitry 122 
chooses a space class tap according to the tap positional information supplied 
from a register 132. 

[0059] Here, the tap positional information A when a motion is comparatively 
small, and the tap positional information B when a motion is comparatively large 
are stored in a register 132. It is chosen by the class information MV on the 
motion class outputted from the motion class detector 125 any of these tap 
positional information A and B are supplied to the 2nd tap selection circuitry 122. 
[0060] Namely, the space class tap which the tap positional information A is 
supplied to the 2nd tap selection circuitry 122, and is chosen by this 2nd tap 



selection circuitry 122 when it is MV=0 or MV=1, since the motion is small shall 
straddle two or more fields by there being no motion, moreover, the space class 
tap as which the tap positional information B is supplied to the 2nd tap selection 
circuitry 122, and is chosen by this 2nd tap selection circuitry 122 when it is 
MV=2 or MV=3, since the motion is comparatively large - not illustrating, either - 
it considers only as the pixel in the same field as the pixel which should be 
created. 

[0061] In addition, tap positional information when a motion is comparatively 
small, and tap positional information when a motion is comparatively large are 
stored also in the register 131 mentioned above, and you may make it chosen by 
the class information MV on the motion class which the tap positional information 
supplied to the 1st tap selection circuitry 121 moves, and is outputted from the 
class detector 125. 

[0062] A register 1 33 stores the tap positional information of the motion class tap 
chosen by the 3rd tap selection circuitry 123. The 3rd tap selection circuitry 123 
moves according to the tap positional information supplied from a register 133, 
and chooses a class tap. 

[0063] Furthermore, a coefficient memory 134 stores the presumed-type 
multiplier data used in the presumed prediction arithmetic circuit 127 mentioned 
later for every class. This multiplier data is the information for changing 525i 
signals into 1080i signals or an XGA signal, or changing that 525i signal into 
525new i signals for carrying out an enlarged display for the scale factor of 
arbitration for a part of that image. The class code CL outputted to a coefficient 
memory 134 from the class composition circuit 126 mentioned above reads, it will 
be supplied as address information, the multiplier data corresponding to the class 
code CL will be read from this coefficient memory 134, and the presumed 
prediction arithmetic circuit 127 will be supplied. 

[0064] Moreover, the picture signal processing section 1 10 has the information 
memory bank 135. The assignment information of operation for storing in a 
register 130 and the tap positional information for storing in registers 131-133 are 



beforehand stored in this information memory bank 135. 
[0065] Here, the 1st assignment information of operation for operating the after- 
treatment circuit 129 so that 1080i signals may be outputted, the 2nd assignment 
information of operation for operating the after-treatment circuit 129 so that an 
XGA signal may be outputted, and the 3rd assignment information of operation 
for operating the after-treatment circuit 129 so that 525i signals may be outputted 
are beforehand stored in an information memory bank 1 35 as assignment 
information of operation for storing in a register 1 30. 

[0066] A user is operating the remote control transmitter 200, and can choose the 
3rd conversion approach which outputs 525i signals as the 1st conversion 
approach which outputs 1080i signals, the 2nd conversion approach which 
outputs an XGA signal, and a pan. In addition, when choosing the 3rd conversion 
approach, a user can specify the scale factor (image size) of a display image 
further. The selection information of that conversion approach is supplied to the 
information memory bank 135 from a system controller 101, and the 1st, 2nd, or 
3rd assignment information of operation is loaded to a register 130 according to 
that selection information from this information memory bank 1 35. 
[0067] Moreover, the 1st tap positional information corresponding to the 1st 
conversion approach (1080i), the 2nd tap positional information corresponding to 
the 2nd conversion approach (XGA), and the 3rd tap positional information 
corresponding to the 3rd conversion approach (525i) are beforehand stored in 
the information memory bank 135 as tap positional information of the prediction 
tap for storing in a register 131 . According to the selection information of the 
conversion approach mentioned above, the 1st, 2nd, or 3rd tap positional 
information is loaded to a register 131 from this information memory bank 135. 
[0068] In addition, the tap positional information corresponding to the scale factor 
of a display image is beforehand stored in the information memory bank 135 as 
3rd tap positional information corresponding to the 3rd conversion approach, and 
when the 3rd conversion approach is chosen, you may make it load the tap 
positional information corresponding to the scale factor specified collectively to a 



register 131 from the information memory bank 135. This is the same also in 
loading of the tap information on the register 132,133 mentioned later. 
[0069] Moreover, the 1st tap positional information corresponding to the 1st 
conversion approach (1080i), the 2nd tap positional information corresponding to 
the 2nd conversion approach (XGA), and the 3rd tap positional information 
corresponding to the 3rd conversion approach (525i) are beforehand stored in 
the information memory bank 135 as tap positional information of the space class 
tap for storing in a register 132. The 1st, 2nd, and 3rd tap positional information 
consists of tap positional information when a motion is comparatively small 
respectively, and tap positional information when a motion is comparatively large. 
According to the selection information of the conversion approach mentioned 
above, the 1st, 2nd, or 3rd tap positional information is loaded to a register 132 
from this information memory bank 135. 

[0070] Moreover, the 1st tap positional information corresponding to the 1st 
conversion approach (1080i), the 2nd tap positional information corresponding to 
the 2nd conversion approach (XGA), and the 3rd tap positional information 
corresponding to the 3rd conversion approach (525i) are beforehand stored in 
the information memory bank 135 as tap positional information of the motion 
class tap for storing in a register 133. According to the selection information of 
the conversion approach mentioned above, the 1st, 2nd, or 3rd tap positional 
information is loaded to a register 133 from this information memory bank 135. 
[0071] Moreover, the multiplier kind data of each class are beforehand stored in 
the information memory bank 135. This multiplier kind data is generation-type 
multiplier data which makes a parameter topology for generating the multiplier 
data for storing in the coefficient memory 134 mentioned above. 
[0072] In the presumed prediction arithmetic circuit 127 mentioned later, the pixel 
data y which should be created calculate by the presumed type of (4) types from 
the data xi of a prediction tap, and the multiplier data Wi read from a coefficient 
memory 134. When the number of the prediction taps chosen by the 1st tap 
selection circuitry 121 is ten, n in (4) types is set to 10. 



[0073] 
[Equation 3] 
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[0074] And these presumed-type multiplier data Wi (i=1-n) are generated by the 
generation type which makes topology h and v a parameter as shown for 
example, in (5) types. The multiplier kind data w10-wn9 which are these 
generation-type multiplier data are memorized for every class by the information 
memory bank 135. About the generation method of this multiplier kind data, it 
mentions later. 
[0075] 
Equation 4] 
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[0076] Moreover, the picture signal processing section 1 10 has the multiplier 
generation circuit 136 which generates the presumed-type multiplier data Wi (i=1- 
n) corresponding to the value of Topology h and v for every class by (5) types 
using the value of the multiplier kind data of each class, and Topology h and v. 



From the information memory bank 135, while the multiplier kind data of each 
class are loaded, the topology h and v of horizontal [ of each pixel within the unit 
pixel block which constitutes the output picture signal Vout generated in the 
topology generating circuit 139 mentioned later ], and a perpendicular direction is 
supplied to this multiplier generation circuit 136. The multiplier data Wi (i=1-n) 
corresponding to the Gentlemen phase information h and v on each class 
generated in this multiplier generation circuit 136 are stored in the coefficient 
memory 134 mentioned above. 

[0077] moreover , the picture signal processing section 110 have the topology 
generating circuit 139 which generate the topology h and v of horizontal [ of each 
pixel within the unit pixel block which constitute an output picture signal Vout ] , 
and a perpendicular direction based on correspondence relation information n/m 
of the perpendicular direction in the input picture signal Vin and the output picture 
signal Vout corresponding to the selection information of the conversion 
approach supply from a system controller 101 , and the assignment information 
on a scale factor , and the number of pixels in each horizontal field . This 
topology generating circuit 139 consists of for example, ROM tables. 
[0078] The topology h and v of horizontal [ of each pixel generated in this 
topology generating circuit 139 ] and a perpendicular direction is related with a 
pixel number (tap number), respectively, and is supplied to the multiplier 
generation circuit 136. In addition, from the topology generating circuit 139, 
Topology h and v is generated corresponding to each of the field of the odd 
number of the input picture signal Vin, and even number. 
[0079] For example, when the 1st conversion approach (1080i) is chosen, about 
a perpendicular direction, it is n/m=9/4, it is related horizontally, and n/m is 9/4 
(refer to drawing 14 ). Therefore, it becomes that to which the pixel block of 1080i 
signals as an output picture signal Vout of 9x9 corresponded to the pixel block of 
525i signals as an input picture signal Vin of 4x4. In this case, the unit pixel block 
which constitutes the output picture signal Vout will be called the pixel block of 
9x9. 



[0080] In this case, in the topology generating circuit 139, while considering as 
Topology v in quest of the distance to the pixel (the shortest pixel) in the 
perpendicularly nearest location among the pixels within the pixel block of 525i 
signals mentioned above of 4x4 about each pixel within this unit pixel block of 
9x9, in quest of the distance to the pixel (the shortest pixel) in the horizontal 
nearest location, it considers as Topology h. The above-mentioned topology h 
and v is searched for in the gestalt of this operation, 16 and horizontal pixel 
spacing being used as 8 for pixel spacing of the perpendicular direction of 525i 
signals. This is also the same as when the 2nd and 3rd conversion approach is 
chosen. 

[0081] Here, about Topology v, when the object pixel within the unit pixel block of 
9x9 is located more nearly up than the shortest pixel, it considers as a negative 
value, and when the object pixel is conversely located caudad from the above- 
mentioned shortest pixel, it considers as a forward value. Moreover, about 
Topology h, when the object pixel is located in a left from the shortest pixel, it 
considers as a negative value, and when the object pixel is conversely located in 
the method of the right [ pixel / shortest ], it considers as a forward value. This is 
also the same as when the 2nd and 3rd conversion approach is chosen. 
[0082] Thus, when the 1st conversion approach (1080i) is chosen, in the 
topology generating circuit 139, the topology h and v which 81 pixels which 
constitute the unit pixel block of 9x9 attach, respectively is generated 
corresponding to each of the field of odd number and even number. 
[0083] Moreover, for example, when the 2nd conversion approach (XGA) is 
chosen, about a perpendicular direction, it is n/m=16/5, it is related horizontally, 
and n/m is 8/5 (refer to drawing 17 ). Therefore, it becomes that to which the 
pixel block of the XGA signal as an output picture signal Vout of 8x16 
corresponded to the pixel block of 525i signals as an input picture signal Vin of 
5x5. In this case, the unit pixel block which constitutes the output picture signal 
Vout will be called the pixel block of 8x16. 

[0084] In this case, in the topology generating circuit 139, while considering as 



Topology v in quest of the distance to the pixel (the shortest pixel) in the 
perpendicularly nearest location among the pixels within the pixel block of 525i 
signals mentioned above of 5x5 about each pixel within this unit pixel block of 
8x16, in quest of the distance to the pixel (the shortest pixel) in the horizontal 
nearest location, it considers as Topology h. 

[0085] Thus, when the 2nd conversion approach (XGA) is chosen, in the 
topology generating circuit 139, the topology h and v which 128 pixels which 
constitute the unit pixel block of 8x16 attach, respectively is generated 
corresponding to each of the field of odd number and even number. 
[0086] Moreover, for example, when the 3rd conversion approach (525i) is 
chosen, according to the scale factor (image size) of the specified display image, 
a perpendicular direction and n/m related horizontally are decided uniquely. 
About a perpendicular direction, supposing it is related horizontally and is 
n/m=nh/mh, it will become n/m=nv/mv and the thing to which the pixel block of 
nhxnv of 525i signals as an output picture signal Vout corresponded to the pixel 
block of mhxmv of 525i signals as an input picture signal Vin. In this case, the 
unit pixel block which constitutes the output picture signal Vout will be called the 
pixel block of nhxnv. 

[0087] In the topology generating circuit 139, in this case, about each pixel within 
the unit pixel block of this nhxnv While considering as Topology v in quest of the 
distance to the pixel (the shortest pixel) in the perpendicularly nearest location 
among the pixels within the pixel block of mhxmv of 525i signals as an input 
picture signal Vin mentioned above In quest of the distance to the pixel (the 
shortest pixel) in the horizontal nearest location, it considers as Topology h. 
[0088] Thus, when the 3rd conversion approach (525i) is chosen, in the topology 
generating circuit 139, the topology h and v about each pixel which constitutes 
the unit pixel block of nhxnv is generated corresponding to each of the field of 
odd number and even number. 

[0089] Moreover, the picture signal processing section 110 has the normalization 
coefficient memory 138 which stores the normalization multiplier generation 



circuit 137 which calculates the normalization multiplier S corresponding to the 
multiplier data Wi (i=1-n) of the Gentlemen phase information h and v on each 
class generated in the multiplier generation circuit 136 by (6) types, and the 
normalization multiplier S generated here for every class. The class code CL 
outputted to the normalization coefficient memory 138 from the class composition 
circuit 126 mentioned above reads, it will be supplied as address information, the 
normalization multiplier S corresponding to the class code CL will be read from 
this normalization coefficient memory 138, and the normalized-arithmetic circuit 
128 mentioned later will be supplied. 
[0090] 
Equation 5] 
ET 



[0091] Moreover, the picture signal processing section 110 has the presumed 
prediction arithmetic circuit 127 which calculates the data of each pixel within the 
unit pixel block which constitutes the output picture signal Vout from the data xi of 
a prediction tap alternatively taken out by the 1st tap selection circuitry 121, and 
the multiplier data Wi read from a coefficient memory 134. 
[0092] In this presumed prediction arithmetic circuit 127, the pixel data which 
constitute the output picture signal Vout are generated for every unit pixel block, 
namely, - this - presumption - prediction - an arithmetic circuit -- 127 - **** - 
the - one - a tap -- a selection circuitry ~ 121 - a unit - a pixel -- a block - 
inside - each -- a pixel (attention pixel) - having corresponded - prediction -- a 
tap -- data -- xi -- a coefficient memory - 1 34 - the - a unit - a pixel -- a block -- 
constituting - each -- a pixel - having corresponded - a multiplier - data -- Wi - 
supplying - having - a unit - a pixel - a block -- constituting - each - a pixel - 
data -- respectively -- an individual -- an exception - having mentioned above - 
(- four -) -- a formula - presumption -- a formula - calculating -- having - . 
[0093] for example, in the presumed prediction arithmetic circuit 127, when the 
1st conversion approach (1080i) is chosen When the data of 81 pixels which 



constitute a unit pixel block are generated instantaneous and the 2nd conversion 
approach (XGA) is chosen When the data of 128 pixels which constitute a unit 
pixel block are generated instantaneous and the 3rd conversion approach (525i) 
is chosen further The pixel data of the individual (nhxnv) (nh and nv change with 
the assignment scale factors of a display image) which constitutes a unit pixel 
block are generated instantaneous. 

[0094] The picture signal processing section 110 moreover, the data y1-yP 
(number of the pixel from which P constitutes a unit block) of each pixel within 
the unit pixel block which constitutes the output picture signal Vout by which a 
sequential output is carried out from a presumed prediction arithmetic circuit 127 
It is read from the normalization coefficient memory 138, and has the normalized- 
arithmetic circuit 128 which does a division and normalizes by the normalization 
multiplier S corresponding to the multiplier data Wi (i=1-n) used for each 
generation, not mentioning above, either - although it asks for presumed-type 
multiplier data by the generation formula from multiplier kind data in the multiplier 
generation circuit 136, it is not guaranteed that, as for the multiplier data 
generated, total of the multiplier data Wi (i=1-n) is set to 1.0 including a rounding 
error. Therefore, the data y1-yP of each pixel calculated in the presumed 
prediction arithmetic circuit 127 become what carried out level variation 
according to the rounding error. As mentioned above, the fluctuation is 
removable by normalizing in the normalized-arithmetic circuit 128. 
[0095] moreover, data yV of the pixel within the unit pixel block by which it 
normalizes the picture signal processing section 110 in the normalization 
arithmetic circuit 128, and sequential supply is carried out - yP' -- the 1- it outputs 
in the format specified by the 3rd conversion approach, and has the after- 
treatment circuit 129 which acquires the output picture signal Vout. That is, from 
this after-treatment circuit 129, when the 1st conversion approach is chosen, 
1080i signals are outputted, when the 2nd conversion approach is chosen, an 
XGA signal is outputted, and when the 3rd conversion approach is chosen further, 
525i signals are outputted. The assignment information of operation on this after- 



treatment circuit 129 is supplied from a register 130, as mentioned above. 
[0096] Next, actuation of the picture signal processing section 1 10 is explained. 
The data (pixel data) of the space class tap located around each pixel within the 
unit pixel block which constitutes the output picture signal Vout which should be 
created from the 2nd tap selection circuitry 122 (attention pixel) are alternatively 
taken out from 525i signals as an input picture signal Vin memorized by buffer 
memory 109. In this case, in the 2nd tap selection circuitry 122, selection of a tap 
is performed based on the tap positional information corresponding to the 
conversion approach which is supplied from a register 132 and which was 
chosen by the user, and the motion class detected in the motion class detector 
125. 

[0097] The data of a space class tap alternatively taken out by this 2nd tap 
selection circuitry 122 are supplied to the space class detector 124. In this space 
class detector 124, ADRC processing is performed to each pixel data as data of 
a space class tap, and the re-quantization code Qi as class information on a 
space class (mainly class classification for the wave expression in space) is 
obtained (refer to (1) type). 

[0098] Moreover, the data (pixel data) of the motion class tap located around 
each pixel within the unit pixel block which constitutes the output picture signal 
Vout which should be created from the 3rd tap selection circuitry 123 (attention 
pixel) are alternatively taken out from 525i signals as an input picture signal Vin 
memorized by buffer memory 109. In this case, in the 3rd tap selection circuitry 
123, selection of a tap is performed based on the tap positional information 
corresponding to the conversion approach which is supplied from a register 133 
and which was chosen by the user. 

[0099] The data of a motion class tap alternatively taken out by this 3rd tap 
selection circuitry 123 are supplied to the motion class detector 125. It moves by 
this motion class detector 125 from each pixel data as data of a motion class tap, 
and the class information MV on a class (class classification for mainly 
expressing extent of a motion) is acquired in it. 



[0100] This motion information MV and the re-quantization code Qi mentioned 
above are supplied to the class composition circuit 126. In this class composition 
circuit 126, the class code CL which shows the class to which each pixel within 
that unit pixel block (attention pixel) belongs for every unit pixel block which 
constitutes the output picture signal Vout which should be created from these 
motion information MV and a re-quantization code Qi is obtained one by one 
(refer to (3) types). And this class code CL is read to a coefficient memory 134 
and the normalization coefficient memory 138, and is supplied as address 
information. 

[0101] The presumed-type multiplier data Wi (i=1-n) of each class corresponding 
to the topology h and v of each pixel within the unit pixel block which constitutes 
the output picture signal Vout generated in the topology generating circuit 139 
are generated and stored in a coefficient memory 134 in the multiplier generation 
circuit 136. Moreover, the normalization multiplier S corresponding to the 
multiplier data Wi (i=1-n) of each class generated in the multiplier generation 
circuit 136 as mentioned above, and Gentlemen phase information is generated 
and stored in the normalization coefficient memory 138 in the normalization 
multiplier generation circuit 137. 

[0102] By the class code CL reading and being supplied as address information, 
as mentioned above to the coefficient memory 134, the multiplier data Wi in the 
Gentlemen phase information corresponding to the class code CL are read from 
this coefficient memory 134, and the presumed prediction arithmetic circuit 127 is 
supplied. Moreover, the data (pixel data) of the prediction tap located around 
each pixel within the unit pixel block which constitutes the output picture signal 
Vout which should be created from the 1st tap selection circuitry 121 (attention 
pixel) are alternatively taken out from 525i signals as an input picture signal Vin 
memorized by buffer memory 109. In this case, in the 1st tap selection circuitry 
121, selection of a tap is performed based on the tap positional information 
corresponding to the conversion approach which is supplied from a register 131 
and which was chosen by the user. The data xi of a prediction tap alternatively 



taken out by this 1st tap selection circuitry 121 are supplied to the presumed 
prediction arithmetic circuit 127. 

[0103] In the presumed prediction arithmetic circuit 127, the data y1-yP of each 
pixel within the unit pixel block which constitutes the output picture signal Vout 
which should be created from data xi of a prediction tap and multiplier data Wi in 
the Gentlemen phase information read from a coefficient memory 1 34 calculate 
instantaneous (refer to (4) types). And the data y1-yP of each pixel within the unit 
pixel block which constitutes the output picture signal Vout by which a sequential 
output is carried out from this presumed prediction arithmetic circuit 127 are 
supplied to the normalized-arithmetic circuit 128. 

[0104] As mentioned above to the normalization coefficient memory 138, the 
class code CL reads and it is supplied as address information, and from this 
normalization coefficient memory 138, the normalization multipliers 
corresponding to the multiplier data Wi used for the operation of the data y1-yP 
outputted from the normalization multiplier S 127 corresponding to the class code 
CL, i.e., a presumed prediction arithmetic circuit, is read, and the normalized- 
arithmetic circuit 128 is supplied. In the normalization arithmetic circuit 128, by 
the normalization multiplier S which corresponds, respectively, the division of the 
data y1-yP outputted from the presumed prediction arithmetic circuit 127 is done, 
and it normalizes them. Thereby, the level variation of the data y1-yP based on 
the rounding error at the time of asking for presumed-type (referring to (4) types) 
multiplier data by the generation formula (referring to (5) types) using multiplier 
kind data is removed. 

[0105] Thus, data y1' of each pixel within the unit pixel block by which a 
sequential output is normalized and carried out in the normalization arithmetic 
circuit 128 - yP' are supplied to the after-treatment circuit 129. It is outputted in 
the format specified by the 3rd conversion approach, this after-treatment circuit 
129 - data yY - yP' - the 1- as an output picture signal Vout When the 1st 
conversion approach is chosen, 1080i signals are outputted, when the 2nd 
conversion approach is chosen, an XGA signal is outputted, and when the 3rd 



conversion approach is chosen further, 525i signals are outputted. 
[0106] As mentioned above, using the value of the topology h and v generated in 
the multiplier kind data and the topology generating circuit 139 of each class 
which are loaded from the information memory bank 1 35, for every class, the 
presumed-type multiplier data Wi corresponding to the value of Topology h and v 
are generated, and this is stored in a coefficient memory 134 in the multiplier 
generation circuit 136. And the data y1-yP of each pixel within the unit pixel block 
which constitutes the output picture signal Vout from this coefficient memory 134 
in the presumed prediction arithmetic circuit 127 using the multiplier data Wi in 
the Gentlemen phase information read corresponding to the class code CL 
calculate. Therefore, when performing format conversion to 1080i signals or an 
XGA signal, and conversion in further various image sizes, memory which stores 
a lot of multiplier data is made as it is unnecessary. 
[0107] As mentioned above, multiplier kind data are memorized by the 
information memory bank 135 for every class. This multiplier kind data is 
beforehand generated by study. 

[0108] First, an example of this generation method is explained. (5) The example 
which asks for the multiplier kind data w10-wn9 which are multiplier data in the 
generation type of a formula shall be shown. Here, ti (i=0-9) is defined like (7) 
types for the following explanation. 

t0=1, t1=v, t2=h, t3=v2, t4=vh, t5=h2 t6=v3, t7=v2h, t8=vh2, t9=h3 ... (7) 

If this (7) type is used, (5) types will be rewritten like (8) types. 

[0109] 

'Equation 6] 
_ 



[0110] Finally, it asks for an undetermined coefficient wxy by study. Namely, the 
multiplier value which makes a square error min is determined using the pixel 
data of a student signal, and the pixel data of a teacher signal for every class. It 
is a solution method by the so-called least square method. In the remainder [ in / 



for the number of study / the study data of m and eye k (1 <=k<=m) watch ], 
when total of ek and a square error is set to E, E is expressed with (9) types 
using (4) types and (5) types. Here, the k-th pixel data [ in / in xik / the i-th 
prediction tap location of a student image ] and yk express the k-th pixel data of 
the teacher image corresponding to it. 
[0111] 
Equation 7] 




[01 12] In the solution method by the least square method, wxy from which the 
partial differential by wxy of (9) types is set to 0 is calculated. This is shown by 
(10) types. 
[0113] 
Equation 8] 




[01 14] Hereafter, a definition of Xipjq and Yip rewrites (10) types like (13) types 
like (11) types and (12) types using a matrix. 
[0115] 
[Equation 9] 



[0116] 

Equation 10] 
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[01 17] Generally this equation is called the normal equation. This normal 

equation is swept out, and is solved about wxy using law (method of elimination 

of Gauss-Jordan) etc., and multiplier kind data are computed. 

[01 18] Drawing 2 shows the concept of the generation method of the multiplier 

kind data mentioned above. SD signal (525i signals) as a student signal is 

generated from HD signal (1050i signals) as a teacher signal. 

[01 19] Drawing 3 shows the pixel physical relationship of 525i signals and 1050i 

signals. A big dot is the pixel of 525i signals here, and a small dot is the pixel of 

1050i signals. Moreover, a continuous line shows the pixel location of the odd 

number field, and the broken line shows the pixel location of the even number 

field. 

[0120] Eight steps of phases of this SD signal are shifted perpendicularly 
horizontally in four steps, and the 8x2=16 kind SD signals SD1-SD16 are 



generated. Drawing 4 shows eight steps of phase shift conditions V1-V8 to a 
perpendicular direction. Here, pixel spacing of the perpendicular direction of SD 
signal is 16, and let down be a positive direction. Moreover, "o" expresses the 
odd number field and "e" expresses the even number field. 
[0121] As for the condition of V1 , the shift amount of SD signal is set to 0, and 
the pixel of HD signal comes to have the phase of 4, 0, -4, and -8 to the pixel of 
SD signal in this case. As for the condition of V2, the shift amount of SD signal is 
set to 1, and the pixel of HD signal comes to have the phase of 7, 3, -1, and -5 to 
the pixel of SD signal in this case. As for the condition of V3, the shift amount of 
SD signal is set to 2, and the pixel of HD signal comes to have the phase of 6, 2, 
-2, and -6 to the pixel of SD signal in this case. As for the condition of V4, the 
shift amount of SD signal is set to 3, and the pixel of HD signal comes to have 
the phase of 5, 1, -3, and -7 to the pixel of SD signal in this case. 
[0122] As for the condition of V5, the shift amount of SD signal is set to 4, and 
the pixel of HD signal comes to have the phase of 4, 0, -4, and -8 to the pixel of 
SD signal in this case. As for the condition of V6, the shift amount of SD signal is 
set to 5, and the pixel of HD signal comes to have the phase of 7, 3, -1 , and -5 to 
the pixel of SD signal in this case. As for the condition of V7, the shift amount of 
SD signal is set to 6, and the pixel of HD signal comes to have the phase of 6, 2, 
-2, and -6 to the pixel of SD signal in this case. As for the condition of V8, the 
shift amount of SD signal is set to 7, and the pixel of HD signal comes to have 
the phase of 5, 1, -3, and -7 to the pixel of SD signal in this case. 
[0123] Drawing 5 shows four steps of phase shift conditions H1-H4 to a 
horizontal direction. Here, horizontal pixel spacing of SD signal is 8, and let the 
right be a positive direction. 

[0124] As for the condition of H1 , the shift amount of SD signal is set to 0, and 
the pixel of HD signal comes to have the phase of 0 and -4 to the pixel of SD 
signal in this case. As for the condition of H2, the shift amount of SD signal is set 
to 1 , and the pixel of HD signal comes to have the phase of 3 and -1 to the pixel 
of SD signal in this case. As for the condition of H3, the shift amount of SD signal 



is set to 2, and the pixel of HD signal comes to have the phase of 2 and -2 to the 
pixel of SD signal in this case. Furthermore, as for the condition of H4, the shift 
amount of SD signal is set to 3, and the pixel of HD signal comes to have the 
phase of 1 and -3 to the pixel of SD signal in this case. 
[0125] Drawing 6 shows eight steps of phases of the pixel of HD signal at the 
time of centering on the pixel of SD signal perpendicularly about 32 kinds of SD 
signals which four steps were shifted horizontally and acquired, as mentioned 
above. That is, the pixel of HD signal comes to have the phase shown by - in 
drawing to the pixel of SD signal. 

[0126] As returned and mentioned above to drawing 2 , it learns perpendicularly 
between a total of 32 kinds of SD signals and HD signals which four steps were 
made to shift eight steps horizontally, and were acquired, and multiplier kind data 
are generated. 

[0127] Drawing 7 shows the configuration of the multiplier kind data generation 
equipment 150 which generates multiplier kind data with the concept mentioned 
above. The input terminal 151 into which, as for this multiplier kind data 
generation equipment 150, HD signal (1050i signals) as a teacher signal is 
inputted, SD signal generation circuit 152A which performs horizontal and vertical 
infanticide processing to this HD signal, and acquires SD signal as an input 
signal, Eight steps of phases of this SD signal are shifted horizontally 
perpendicularly at four steps, and it has phase shift circuit 152B for acquiring a 
total of 32 kinds of SD signals SD1-SD32. The parameters H and V which specify 
the phase shift value to a perpendicular direction and a horizontal direction are 
inputted into this phase shift circuit 152B. Although this phase shift circuit 152B 
consists of filters of the property of sinx/x, another filter in which other phase 
shifts are possible may be used for it. The approach of extracting only a phase 
needed from an over sampling technique filter as other examples of a filter etc. is 
mentioned. 

[0128] moreover, the 1- which multiplier kind data generation equipment 150 
takes out alternatively the data of two or more SD pixels located around the 



attention pixel concerning HD signal (1050i signals) from the SD signals SD1- 
SD32 outputted from phase shift circuit 152B, and is outputted -- it has the 3rd 
tap selection circuitry 153-155. 

[0129] these the 1- the 1- of the picture signal processing section 110 which the 
3rd tap selection circuitry 153-155 mentioned above - it is constituted like the 3rd 
tap selection circuitry 121-123. these the 1- the tap chosen by the 3rd tap 
selection circuitry 153-155 is specified by the tap positional information from the 
tap selection-control section 156. Moreover, the class information MV on the 
motion class outputted from the motion class detector 158 mentioned later is 
supplied to the tap selection-control circuit 156. It is made for whether the tap 
positional information of a motion supplied to the 2nd tap selection circuitry 154 is 
large to differ from whether it is small by this. 

[0130] Moreover, multiplier kind data generation equipment 150 detects the level 
distribution pattern of the data (SD pixel data) of a space class tap alternatively 
taken out by the 2nd tap selection circuitry 154, detects a space class based on 
this level distribution pattern, and has the space class detector 157 which outputs 
that class information. This space class detector 157 is constituted like the space 
class detector 124 of the picture signal processing section 1 10 mentioned above. 
From this space class detector 157, the re-quantization code Qi for every SD 
pixel data as data of a space class tap is outputted as class information which 
shows a space class. 

[0131] Moreover, multiplier kind data generation equipment 150 detects the 
motion class for mainly expressing extent of a motion with the 3rd tap selection 
circuitry 155 from the data (SD pixel data) of a motion class tap taken out 
alternatively, and has the motion class detector 158 which outputs the class 
information MV. This motion class detector 1 58 is constituted like the motion 
class detector 125 of the picture signal processing section 110 mentioned above, 
inter-frame [ from the data (SD pixel data) of a motion class tap alternatively 
taken out by the 3rd tap selection circuitry 155 in this motion class detector 158 ] 
-- difference is computed, threshold processing is further performed to the 



average of the absolute value of that difference, and the motion class which is 
the index of a motion is detected. 

[0132] Moreover, multiplier kind data generation equipment 150 has the class 
composition circuit 1 59 for obtaining the class code CL which shows the re- 
quantization code Qi as class information on the space class outputted from the 
space class detector 157, and the class to which the attention pixel concerning 
HD signal (1050i signals) belongs based on the class information MV on the 
motion class outputted from the motion class detector 158. It is constituted like 
[ this class composition circuit 159 ] the class composition circuit 126 of the 
picture signal processing section 110 mentioned above. 
[0133] Moreover, each HD pixel data y as attention pixel data obtained from HD 
signal with which multiplier kind data generation equipment 150 is supplied to an 
input terminal 151 The data xi of a prediction tap alternatively taken out by the 
1st tap selection circuitry 153 respectively corresponding to each of this HD pixel 
data y (SD pixel data), The class code CL outputted from the class composition 
circuit 159 respectively corresponding to each HD pixel data y It has the normal 
equation generation section 160 which generates the normal equation (refer to 
(13) equations) for obtaining the multiplier kind data w10-wn9 for every class 
from the parameters H and V of the phase shift value to a perpendicular direction 
and a horizontal direction. 

[0134] In this case, although study data are generated in the combination of HD 
pixel data y of a piece, and n prediction tap pixel data corresponding to it 
Sequential generation of 32 kinds of SD signals SD1-SD32 with which a 
sequential change of the parameters H and V to phase shift circuit 152B was 
made, and the horizontal and vertical phase shift value changed gradually is 
carried out. Thereby in the normal-equation generation section 160, the normal 
equation with which many study data were registered is generated. Thus, it 
becomes possible to ask for the multiplier kind data for obtaining the pixel data of 
an arbitration phase by carrying out sequential generation of the SD signals SD1- 
SD32, and registering study data. 



[0135] in addition - not illustrating, either - timing doubling of SD pixel data xi 
supplied to the normal-equation generation section 160 from this 1st tap 
selection circuitry 153 can be performed by arranging the delay circuit for time 
amount doubling in the preceding paragraph of the 1st tap selection circuitry 153. 
[0136] Moreover, the data of the normal equation generated for every class in the 
normal-equation generation section 160 are supplied, and multiplier kind data 
generation equipment 150 solves a normal equation for every class, and has the 
multiplier kind data decision section 161 which asks for the multiplier kind data 
w10-wn9 of each class, and the multiplier kind memory 162 which memorizes 
these called-for multiplier kind data w10-wn9. In the multiplier kind data decision 
section 161, a normal equation sweeps out, for example, it is solved by law etc., 
and the multiplier data w10-wn9 are called for. 

[0137] Actuation of the multiplier kind data generation equipment 150 shown in 
drawing 7 is explained. HD signal (1050i signals) as a teacher signal is supplied 
to an input terminal 151, and infanticide processing horizontal at SD signal 
generation circuit 152A and vertical is performed to this HD signal, and SD signal 
(525i signals) as a student signal is generated. Moreover, this SD signal is 
supplied to phase shift circuit 152B, eight steps of phases of this SD signal are 
shifted perpendicularly horizontally in four steps (refer to drawing 4 and drawing 
5 ), and sequential generation of 32 kinds of SD signals SD1-SD32 is carried out. 
[0138] The data (SD pixel data) of the space class tap located around the 
attention pixel concerning HD signal by the 2nd tap selection circuitry 154 are 
alternatively taken out from these SD signals SD1-SD32. In this 2nd tap selection 
circuitry 154, selection of a tap is performed based on the tap positional 
information corresponding to the motion class which is supplied from the tap 
selection-control circuit 156 and which is detected in the motion class detector 
158. 

[0139] The data (SD pixel data) of a space class tap alternatively taken out by 
this 2nd tap selection circuitry 154 are supplied to the space class detector 157. 
In this space class detector 157, ADRC processing is performed to each SD pixel 



data as data of a space class tap, and the re-quantization code Qi as class 
information on a space class (mainly class classification for the wave expression 
in space) is obtained (refer to (1) type). 

[0140] Moreover, the data (SD pixel data) of the motion class tap located around 
the attention pixel concerning HD signal by the 3rd tap selection circuitry 155 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift 
circuit 152B. In this case, in the 3rd tap selection circuitry 155, selection of a tap 
is performed based on the tap positional information supplied from the tap 
selection-control circuit 156. 

[0141] The data (SD pixel data) of a motion class tap alternatively taken out by 
this 3rd tap selection circuitry 155 are supplied to the motion class detector 158. 
It moves by this motion class detector 158 from each SD pixel data as data of a 
motion class tap, and the class information MV on a class (class classification for 
mainly expressing extent of a motion) is acquired in it. 
[0142] This motion information MV and the re-quantization code Qi mentioned 
above are supplied to the class composition circuit 159. In this class composition 
circuit 159, the class code CL which shows the class to which the attention pixel 
concerning HD signal belongs is obtained from these motion information MV and 
the re-quantization code Qi (refer to (3) types). 

[0143] Moreover, the data (SD pixel data) of the prediction tap located around the 
attention pixel concerning HD signal by the 1st tap selection circuitry 153 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift 
circuit 152B. In this case, in the 1st tap selection circuitry 153, selection of a tap 
is performed based on the tap positional information supplied from the tap 
selection-control circuit 156. 

[0144] And each HD pixel data y as attention pixel data obtained from HD signal 
supplied to an input terminal 151 The data xi of a prediction tap alternatively 
taken out by the 1st tap selection circuitry 153 respectively corresponding to 
each of this HD pixel data y (SD pixel data), The class code CL outputted from 
the class composition circuit 159 respectively corresponding to each HD pixel 



data y In the normal-equation generation section 160, the normal equation (refer 
to (13) equations) for generating the multiplier kind data w10-wn9 is generated 
for every class from the parameters H and V of the phase shift value to a 
perpendicular direction and a horizontal direction. 
[0145] And the normal equation is solved in the multiplier kind data decision 
section 161, the multiplier kind data w10-wn9 for every class are called for, and 
the multiplier kind data w10-wn9 are memorized by the multiplier kind memory 
162 by which address division was carried out according to the class. 
[0146] Thus, in the multiplier kind data generation equipment 150 shown in 
drawing 7 , the multiplier kind data w10-wn9 of each class memorized by the 
information memory bank 135 of the picture signal processing section 1 10 of 
drawing 1 are generable. 

[0147] Next, other examples of the generation method of multiplier kind data are 
explained. Also in this example, the example which asks for the multiplier kind 
data w10-wn9 which are multiplier data in the generation type of (5) types 
mentioned above shall be shown. 

[0148] Drawing 8 shows the concept of this example. Like an example of the 
generation method of the multiplier kind data mentioned above, with Parameters 
H and V, four steps are made to shift eight steps perpendicularly horizontally, 
and sequential generation of 32 kinds of SD signals is carried out. And it learns 
between each SD signal and HD signal, and the presumed-type multiplier data 
Wi of (4) types are generated. And multiplier kind data are generated using the 
multiplier data Wi generated corresponding to each SD signal. 
[0149] First, how to ask for presumed-type multiplier data is explained. Here, the 
example which asks for the presumed-type multiplier data Wi (i=1-n) of (4) types 
with the least square method shall be shown. The observation equation of (14) 
equations is considered as an accepted example, using Y as a forecast for X by 
using input data and W as multiplier data. In this (14) type, m shows the number 
of study data and n shows the number of prediction taps. 
[0150] 



Equation 11] 



0" 



[0151] (14) Apply the least square method to the data collected by the 
observation equation of an equation. The remainder equation of (15) equations is 
considered based on the observation equation of this (14) equation. 
[0152] 

Equation 12] 



[0153] (15) every from the remainder equation of an equation - the most 
probable value of Wi is considered to be the case where the conditions which 
make e2 of (16) equations min are realized. Namely, what is necessary is just to 
take the conditions of (17) types into consideration. 
[0154] 

Equation 13] 

_ _ ... 



[0155] That is, what is necessary is to consider n conditions based on i of (17) 
types, and just to compute W1 , W2 Wn which fill this. Then, (18) equations 



are obtained from the remainder equation of (15) equations. Furthermore, (19) 

types are obtained from (18) types and (14) types. 

[0156] 

Equation 14] 

__ , _ 



[0157] And the normal equation of (15) equations and (19) equations to (20) 

equations is obtained. 

[0158] 

Equation 15] 
_ 



[0159] (20) since the normal equation of an equation can form the equation of the 
same number as several n of an unknown - every -- the most probable value of 
Wi can be calculated. In this case, it will sweep out and simultaneous equations 
will be solved using law etc. 

[0160] Next, how to ask for the multiplier kind data which use the multiplier data 
generated corresponding to each SD signal is explained. The multiplier data of a 
certain class based on the study using SD signal corresponding to Parameters H 
and V presuppose that it was set to kvhi. Here, i is the number of a prediction tap. 
It asks for the multiplier kind data of this class from this kvhi. 
[0161] Each multiplier data Wi (i=1-n) is expressed by (5) formulas mentioned 



above using the multiplier kind data w10-wn9. Here, considering using the least 
square method to the multiplier data Wi, the remainder is expressed with (21) 
types. 
[0162] 

Equation 16] 
_ 



[0163] Here, tj is shown in above-mentioned (7) types. (21) (22) types will be 

obtained if the least square method is made to act on a formula. 

[0164] 

Equation 17] 



[0165] Here, if Xjk and Yj are defined like (23) types and (24) types, respectively, 
(22) types will be rewritten like (25) types. This (25) equation is also a normal 
equation and can compute the multiplier kind data w10-wn9 by sweeping out this 
equation and solving by general solution methods, such as law. 
[0166] 

[Equation 18] 
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[0167] Drawing 9 shows the configuration of multiplier kind data generation 
equipment 150' which generates multiplier kind data based on the concept shown 
in drawing 8 . In this drawing 9 , the same sign is given to drawing 7 and a 
corresponding part, and that detail explanation is omitted. 
[0168] Each HD pixel data y as attention pixel data obtained from HD signal with 
which multiplier kind data generation equipment 150' is supplied to an input 
terminal 151 The data xi of a prediction tap alternatively taken out by the 1st tap 
selection circuitry 153 respectively corresponding to each of this HD pixel data y 
(SD pixel data), It has the normal equation generation section 171 which 
generates the normal equation (refer to (20) equations) for obtaining the 
multiplier data Wi (i=1-n) for every class from the class code CL outputted from 
the class composition circuit 159 respectively corresponding to each HD pixel 
data y. 

[0169] In this case, although study data are generated in the combination of HD 
pixel data y of a piece, and n prediction tap pixel data corresponding to it, a 
sequential change of the parameters H and V to phase shift circuit 152B is made, 
sequential generation of 32 kinds of SD signals SD1-SD32 is carried out, and 
generation of study data is performed between HD signal and each SD signal, 
respectively. Thereby, in the normal-equation generation section 171, each SD 
signal corresponds, respectively and the normal equation for obtaining the 
multiplier data Wi (i=1-n) is generated for every class. 

[0170] Moreover, the data of the normal equation with which multiplier kind data 



generation equipment 150' was generated in the normal-equation generation 
section 171 are supplied. The multiplier data decision section 172 which solves 
the normal equation and asks for the multiplier data Wi of each class 
corresponding to each SD signal, respectively, The multiplier data Wi of each 
class corresponding to each of this SD signal are used, and it has the normal 
equation generation section 173 which generates the normal equation (refer to 
(25) equations) for obtaining the multiplier kind data w10-wn9 for every class. 
[0171] Moreover, the data of the normal equation with which multiplier kind data 
generation equipment 150' was generated for every class in the normal-equation 
generation section 173, The multiplier kind data decision section 174 which the 
parameters H and V of the phase shift value to a perpendicular direction and a 
horizontal direction are supplied, solves a normal equation for every class, and 
asks for the multiplier kind data w10-wn9 of each class, It has the multiplier kind 
memory 162 which memorizes these called-for multiplier kind data w10-wn9. 
[0172] Others of multiplier kind data generation equipment 150' shown in drawing 
9 are constituted like the multiplier kind data generation equipment 150 shown in 
drawing 7 . The actuation of multiplier kind data generation equipment 150' 
shown in drawing 9 is explained. HD signal (1050i signals) as a teacher signal is 
supplied to an input terminal 151, and infanticide processing horizontal at SD 
signal generation circuit 152A and vertical is performed to this HD signal, and SD 
signal (525i signals) as a student signal is generated. Moreover, this SD signal is 
supplied to phase shift circuit 152B, eight steps of phases of this SD signal are 
shifted perpendicularly horizontally in four steps (refer to drawing 4 and drawing 
5 ), and sequential generation of 32 kinds of SD signals SD1-SD32 is carried out. 
[0173] The data (SD pixel data) of the space class tap located around the 
attention pixel concerning HD signal (1050i signals) by the 2nd tap selection 
circuitry 154 are alternatively taken out from these SD signals SD1-SD32. In this 
2nd tap selection circuitry 1 54, selection of a tap is performed based on the tap 
positional information corresponding to the motion class which is supplied from 
the tap selection-control circuit 1 56 and which is detected in the motion class 



detector 1 58. 

[0174] The data (SD pixel data) of a space class tap alternatively taken out by 
this 2nd tap selection circuitry 154 are supplied to the space class detector 157. 
In this space class detector 157, ADRC processing is performed to each SD pixel 
data as data of a space class tap, and the re-quantization code Qi as class 
information on a space class (mainly class classification for the wave expression 
in space) is obtained (refer to (1) type). 

[0175] Moreover, the data (SD pixel data) of the motion class tap located around 
the attention pixel concerning HD signal by the 3rd tap selection circuitry 155 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift 
circuit 152B. In this case, in the 3rd tap selection circuitry 155, selection of a tap 
is performed based on the tap positional information supplied from the tap 
selection-control circuit 156. 

[0176] The data (SD pixel data) of a motion class tap alternatively taken out by 
this 3rd tap selection circuitry 155 are supplied to the motion class detector 158. 
It moves by this motion class detector 158 from each SD pixel data as data of a 
motion class tap, and the class information MV on a class (class classification for 
mainly expressing extent of a motion) is acquired in it. 
[0177] This motion information MV and the re-quantization code Qi mentioned 
above are supplied to the class composition circuit 159. In this class composition 
circuit 159, the class code CL which shows the class to which the attention pixel 
concerning HD signal belongs is obtained from these motion information MV and 
the re-quantization code Qi (refer to (3) types). 

[0178] Moreover, the data (SD pixel data) of the prediction tap located around the 
attention pixel concerning HD signal by the 1st tap selection circuitry 153 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift 
circuit 152B. In this case, in the 1st tap selection circuitry 153, selection of a tap 
is performed based on the tap positional information supplied from the tap 
selection-control circuit 156. 

[0179] And each HD pixel data y as attention pixel data obtained from HD signal 



supplied to an input terminal 151 The data xi of a prediction tap alternatively 
taken out by the 1st tap selection circuitry 153 respectively corresponding to 
each of this HD pixel data y (SD pixel data), From the class code CL outputted 
from the class composition circuit 159 respectively corresponding to each HD 
pixel data y, in the normal equation generation section 171 Each SD signal 
generated in SD signal generation circuit 152 corresponds, respectively, and the 
normal equation (refer to (20) equations) for obtaining the multiplier data Wi (i=1- 
n) is generated for every class. 

[0180] And the normal equation is solved in the multiplier data decision section 
172, and the multiplier data Wi of each class corresponding to each SD signal 
are called for, respectively. In the normal-equation generation section 173, the 
normal equation (refer to (25) equations) for obtaining the multiplier kind data 
w10-wn9 is generated for every class from the parameters H and V of the phase 
shift value to the multiplier data Wi, and the perpendicular direction and 
horizontal direction of each class corresponding to each of this SD signal, 
respectively. 

[0181] And the normal equation is solved in the multiplier kind data decision 
section 174, the multiplier kind data w10-wn9 of each class are called for, and 
the multiplier kind data w10-wn9 are memorized by the multiplier kind memory 
162 by which address division was carried out according to the class. 
[0182] Thus, also in multiplier kind data generation equipment 150' shown in 
drawing 9 , the multiplier kind data w10-wn9 of each class memorized by the 
information memory bank 135 of the picture signal processing section 110 of 
drawing 1 are generable. 

[0183] In addition, although the generation type of (5) types was used in the 
picture signal processing section 110 of drawing 1 in order to generate the 
multiplier data Wi (i=1-n), (26) types, (27) types, etc. may be used and the 
polynomial from which the degree differed further, and the formula expressed 
with other functions can also be realized, for example. 
[0184] 



Equation 19] 
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[0185] In addition, it is also possible to realize processing in the picture signal 
processing section 110 of drawing 1 by software with the picture signal processor 
300 as shown in drawing 10 . 

[0186] First, the picture signal processor 300 shown in drawing 10 is explained. 
This picture signal processor 300 has CPU301 which controls actuation of the 
whole equipment, and RAM (random access memory)303 which constitutes the 
working area of ROM (read only memory)302 and CPU301 where a program of 
operation, multiplier kind data, etc. of this CPU301 were stored. These [ CPU301, 
ROM302, and RAM303 ] are connected to the bus 304, respectively. 
[0187] Moreover, the picture signal processor 300 has the hard disk drive (HDD) 
305 as external storage, and the floppy disk drive (FDD) 307 which drives the 
floppy (trademark) disk 306. These drives 305,307 are connected to the bus 304, 
respectively. 

[0188] Moreover, the picture signal processor 300 has the communications 



department 308 which connects with the communication networks 400, such as 
the Internet, by the cable or wireless. This communications department 308 is 
connected to the bus 304 through the interface 309. 
[0189] Moreover, the picture signal processor 300 is equipped with the user 
interface section. This user interface section has the remote control signal 
receive circuit 310 which receives the remote control signal RM from the remote 
control transmitter 200, and the display 31 1 which consists of LCD (liquid crystal 
display) etc. A receiving circuit 310 is connected to a bus 304 through an 
interface 312, and the display 31 1 is similarly connected to the bus 304 through 
the interface 313. 

[0190] Moreover, the picture signal processor 300 has the input terminal 314 for 
inputting 525i signals as an input picture signal Vin, and the output terminal 315 
for outputting the output picture signal Vout. An input terminal 314 is connected 
to a bus 304 through an interface 316, and an output terminal 315 is similarly 
connected to a bus 304 through an interface 317. 

[0191] Here, it can download through the communications department 308 from 
the communication networks 400, such as the Internet, instead of storing a 
processing program, multiplier kind data, etc. in ROM302 beforehand, as 
mentioned above, and can also be used, being able to accumulate in a hard disk 
or RAM303. Moreover, you may make it offer these processing programs, 
multiplier kind data, etc. by the floppy disk 306. 

[0192] Moreover, instead of inputting 525i signals as an input picture signal Vin 
from an input terminal 314, it records on the hard disk beforehand, or you may 
download through the communications department 308 from the communication 
networks 400, such as the Internet. Moreover, instead of outputting the output 
picture signal Vout to an output terminal 315, a display 31 1 is supplied in parallel 
to it, and image display may be carried out, it may store in a hard disk further, or 
you may make it send out to the communication networks 400, such as the 
Internet, through the communications department 308. 

[0193] Procedure is explained in order to acquire the output picture signal Vout 



with reference to the flow chart of drawing 1 1 from the input picture signal Vin in 
the picture signal processor 300 shown in drawing 10 . 
[0194] First, processing is started at a step ST 1 and the input picture signal Vin 
is inputted per a frame unit or field at a step ST 2. When this input picture signal 
Vin is inputted from an input terminal 314, it is this input picture signal Vin. The 
pixel data to constitute are temporarily stored in RAM303. Moreover, this input 
picture signal Vin When recorded on the hard disk, this input picture signal Vin is 
read by the hard disk drive 307, and it is this input picture signal Vin. The pixel 
data to constitute are temporarily stored in RAM303. And it judges whether 
processing of all the frames of the input picture signal Vin or all the fields has 
finished with a step ST 3. When processing has finished, it is a step ST 4 and 
processing is ended. On the other hand, when processing has not finished, it 
progresses to a step ST 5. 

[0195] At this step ST 5, the topology h and v of each pixel within the unit pixel 
block which constitutes the output picture signal Vout is generated using the 
value of n/m corresponding to the conversion approach (the scale factor of a 
display image is also included) by which the user operated and chose the remote 
control transmitter 200. And the topology h and v of each pixel within a unit pixel 
block and the multiplier kind data of each class are used at a step ST 6, and a 
generation type (for example, (5) types) generates the presumed-type (refer to 
(4) types) multiplier data Wi of each class respectively corresponding to each 
pixel within a unit pixel block. 

[0196] Next, corresponding to the pixel data within the unit pixel block which 
constitutes the output picture signal Vout which should be generated, the pixel 
data of a class tap and a prediction tap are acquired from the pixel data of the 
input picture signal Vin inputted at a step ST 2 at a step ST 7. And it judges 
whether the processing which obtains the pixel data of the output picture signal 
Vout in all the fields of the pixel data of the input picture signal Vin inputted at a 
step ST 8 was completed. When having ended, it moves to a step ST 2 at the 
input process of return, the following frame, or the input picture signal Vin of the 



field. On the other hand, when processing is not completed, it progresses to a 
step ST 9. 

[0197] At this step ST 9, the class code CL is generated from the pixel data of the 
class tap acquired at a step ST 7. And the multiplier data and SD pixel data of a 
prediction tap corresponding to the class code CL are used at a step ST 10, a 
presumed type generates the data of each pixel within the unit pixel block which 
constitutes the output picture signal Vout, and the processing same with having 
returned to a step ST 7 and having mentioned above after that is repeated. 
[0198] Thus, by processing along with the flow chart shown in drawing 1 1 , the 
inputted pixel data of the input picture signal Vin can be processed, and the pixel 
data of the output picture signal Vout can be obtained. As mentioned above, are 
outputted to an output terminal 315, or a display 31 1 is supplied, the image by it 
is displayed, or the output picture signal Vout which processed in this way and 
was acquired is further supplied to a hard disk drive 305, and is recorded on a 
hard disk. 

[0199] Moreover, although illustration of a processor is omitted, it is also possible 
to realize processing in the multiplier kind data generation equipment 150 of 
drawing 7 by software. 

[0200] With reference to the flow chart of drawing 12 , the procedure for 
generating multiplier kind data is explained. First, processing is started at a step 
ST 21 and the phase shift value (for example, specified with Parameters H and 
V) of SD signal used for study at a step ST 22 is chosen. And it judges whether 
study finished with a step ST 23 to all phase shift values. When study has 
finished to no phase shift values, it progresses to a step ST 24. 
[0201] At this step ST 24, known HD pixel data are inputted per a frame unit or 
field. And it judges whether processing was completed about all HD pixel data at 
a step ST 25. When it ends, it returns to a step ST 22 and the same processing 
is repeated with having chosen and mentioned the following phase shift value 
above. On the other hand, when having not ended, it progresses to a step ST 26. 
[0202] At this step ST 26, SD pixel data with which the phase shift only of the 



phase shift value chosen at a step ST 22 was carried out are generated from HD 
pixel data inputted at a step ST 24. And corresponding to each HD pixel data 
inputted at a step ST 24, the pixel data of a class tap and a prediction tap are 
acquired from SD pixel data generated at a step ST 26 at a step ST 27. And it 
judges whether study processing is ended in all the fields of SD pixel data 
generated at a step ST 28. When having ended study processing, it returns to a 
step ST 24, the processing same with having mentioned above by performing the 
following HD pixel entry of data is repeated, and on the other hand, when having 
not ended study processing, it progresses to a step ST 29. 
[0203] At this step ST 29, the class code CL is generated from SD pixel data of 
the class tap acquired at a step ST 27. And a normal equation (refer to (13) 
equations) is generated at a step ST 30. After that, it returns to a step ST 27. 
[0204] Moreover, when study finishes with a step ST 23 to all phase shift values, 
it progresses to a step ST 31 . In this step ST 31 , by sweeping out a normal 
equation and solving by law etc., the multiplier kind data of each class are 
computed, that multiplier kind data is saved in memory at a step ST 32, and 
processing is ended at a step ST 33 after that. 

[0205] Thus, the multiplier kind data of each class can be obtained by processing 

along with the flow chart shown in drawing 12 by the same technique as the 

multiplier kind data generation equipment 150 shown in drawing 7 . 

[0206] Moreover, although illustration of a processor is omitted, the processing in 

multiplier kind data generation equipment 150' of drawing 9 is also realizable with 

software. 

[0207] With reference to the flow chart of drawing 13 , the procedure for 
generating multiplier kind data is explained. First, processing is started at a step 
ST 41 and the phase shift value (for example, specified with Parameters H and 
V) of SD signal used for study at a step ST 42 is chosen. And it judges whether 
the calculation processing of multiplier data to all phase shift values was 
completed at a step ST 43. When having not ended, it progresses to a step ST 
44. 



[0208] At this step ST 44, known HD pixel data are inputted per a frame unit or 
field. And it judges whether processing was completed about all HD pixel data at 
a step ST 45. When having not ended, it is a step ST 46 and SD pixel data with 
which the phase shift only of the phase shift value chosen at a step ST 42 was 
carried out are generated from HD pixel data inputted at a step ST 44. 
[0209] And corresponding to each HD pixel data inputted at a step ST 44, the 
pixel data of a class tap and a prediction tap are acquired from SD pixel data 
generated at a step ST 46 at a step ST 47. And it judges whether study 
processing is ended in all the fields of SD pixel data generated at a step ST 48. 
When having ended study processing, it returns to a step ST 44, the processing 
same with having mentioned above by performing the following HD pixel entry of 
data is repeated, and on the other hand, when having not ended study 
processing, it progresses to a step ST 49. 

[0210] At this step ST 49, the class code CL is generated from SD pixel data of 
the class tap acquired at a step ST 47. And the normal equation (refer to (20) 
equations) for obtaining multiplier data at a step ST 50 is generated. After that, it 
returns to a step ST 47. 

[021 1] When processing is completed about all HD pixel data at the step ST 45 
mentioned above, it is a step ST 51 , and the multiplier data of each class are 
computed by sweeping out the normal equation generated at a step ST 50, and 
solving by law etc. After that, it returns to a step ST 42, the same processing is 
repeated with having chosen and mentioned the following phase shift value 
above, and it asks for the multiplier data of each class corresponding to the 
following phase shift value. 

[0212] Moreover, when the calculation processing of multiplier data to all phase 
shift values is completed at the above-mentioned step ST 43, it progresses to a 
step ST 52. At this step ST 52, the normal equation (refer to (25) equations) for 
asking for multiplier kind data is generated from the multiplier data to all phase 
shift values. 

[0213] And by sweeping out the normal equation generated at a step ST 52 by 



the step ST 53, and solving by law etc., the multiplier kind data of each class are 
computed, the multiplier kind data is saved in memory at a step ST 54, and 
processing is ended at a step ST 55 after that. 

[0214] Thus, the multiplier kind data of each class can be obtained by processing 
along with the flow chart shown in drawing 13 by the same technique as 
multiplier kind data generation equipment 150' shown in drawing 9 . 
[0215] In addition, in the gestalt of the above-mentioned implementation, 
although what used the linearity linear equation as a presumed equation at the 
time of generating HD signal was mentioned, it is not limited to this and an 
equation of higher degree may be used as a presumed equation. 
[0216] Moreover, in the gestalt of the above-mentioned implementation, the class 
code CL is detected, and although the presumed prediction operation showed 
what uses the multiplier data Wi according to this class code, what omitted the 
detection section of the class code CL is considered. In that case, the multiplier 
kind data stored in the information memory bank 135 become only one kind. 
[0217] Moreover, the output picture signal Vout outputted from the picture signal 
processing section 1 10 is supplied to the display section 111, and although what 
displays the image by that output picture signal Vout was shown, this output 
picture signal Vout is supplied to recording devices, such as a video tape 
recorder, and you may make it record it in the gestalt of the above-mentioned 
implementation. In that case, you may process so that it may become the optimal 
DS for record in the part of the after-treatment circuit 129. 
[0218] Moreover, although the example changed into 525i signals for obtaining 
the display image with which 1080i signals as an output picture signal Vout and 
an XGA signal differ 525i signals as an input picture signal Vin from a scale 
factor in the gestalt of the above-mentioned implementation was shown As for 
this invention, it is needless to say that it is applicable similarly [ in the case of 
others which are not limited to it and change the 1st picture signal into the 2nd 
picture signal using a presumed type ]. 

[0219] Moreover, in the gestalt of the above-mentioned practice, although the 



case where an information signal was a picture signal was shown, this invention 
is not limited to this. For example, when an information signal is a sound signal, 
this invention can be applied similarly. 
[0220] 

[Effect of the Invention] In case the 1st information signal is changed into the 2nd 
information signal according to this invention The topology of the observing point 
which starts the 2nd information signal from a format or the conversion 
information on size is acquired. Based on this topology, presumed-type multiplier 
data are generated from multiplier kind data. When asking for the information 
data of the observing point which starts the 2nd information signal using this 
multiplier data and performing various formats or conversion in size, memory 
which stores a lot of multiplier data is made as it is unnecessary, and can be 
constituted cheaply. 

[0221] Moreover, according to this invention, it asks for total of the presumed- 
type multiplier data generated using multiplier kind data, and by that total, the 
division of the information data of the observing point generated using the 
presumed type is done, they are normalized, and the level variation of the 
information data of the observing point by the rounding error at the time of asking 
for presumed-type multiplier data by the generation formula using multiplier kind 
data can be removed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the television 
receiver as a gestalt of operation. 

[Drawing 2] It is drawing showing the concept of an example of the generation 
method of multiplier kind data. 



[Drawing 3] It is drawing showing the pixel physical relationship of 525i signals 
(SD signal) and 1050i signals (HD signal). 

[Drawing 4] It is drawing for explaining eight steps of phase shifts to a 
perpendicular direction. 

[Drawing 5] It is drawing for explaining four steps of phase shifts to a horizontal 
direction. 

[Drawing 6] It is drawing showing the phase relation between SD signal (525i 
signals) and HD signal (1050i signals). 

[Drawing 7] It is the block diagram showing the example of a configuration of 
multiplier kind data generation equipment. 

[Drawing 8] It is drawing showing the concept of other examples of the 
generation method of multiplier kind data. 

[Drawing 9] It is the block diagram showing other examples of a configuration of 
multiplier kind data generation equipment. 

[Drawing 10] It is the block diagram showing the example of a configuration of a 
picture signal processor for software to realize. 

[Drawing 11] It is the flow chart which shows the procedure of a picture signal. 
[Drawing 12] It is the flow chart which shows multiplier kind data generation 
processing (the 1). 

[Drawing 13] It is the flow chart which shows multiplier kind data generation 
processing (the 2). 

[Drawing 14] It is drawing showing the pixel physical relationship of 525i signals 
and 1080i signals. 

[Drawing 15] It is drawing showing the phase relation of the perpendicular 
direction of the pixel of 525i signals and 1080i signals. 
[Drawing 16] It is drawing showing the horizontal phase relation of the pixel of 
525i signals and 1080i signals. 

[Drawing 17] It is drawing showing the pixel physical relationship of 525i signals 
and an XGA signal. 

[Drawing 18] It is drawing showing the phase relation of the perpendicular 



direction of the pixel of 525i signals and an XGA signal. 

[Drawing 19] It is drawing showing the horizontal phase relation of the pixel of 

525i signals and an XGA signal. 

[Description of Notations] 

100 ... A television receiver, 101 ... A system controller, 102 ... Remote control 
signal receive circuit, 105 ... A receiving antenna, 106 ... A tuner, 109 ... Buffer 
memory, 110 ... The picture signal processing section, 111 ... The display section, 
121 ... The 1st tap selection circuitry, 122 ... The 2nd tap selection circuitry, 123 ... 
The 3rd tap selection circuitry, 124 ... A space class detector, 125 ... Motion class 
detector, 126 ... A class composition circuit, 127 ... A presumed prediction 
arithmetic circuit, 128 ... Normalized-arithmetic circuit, 129 ... An after-treatment 
circuit, 130-133 ... A register, 134 ... Coefficient memory, 135 ... An information 
memory bank, 136 ... A multiplier generation circuit, 137 ... Normalization 
multiplier generation circuit, 138 ... A normalization coefficient memory, 139 ... A 
topology generating circuit, 150,150' ... Multiplier kind data generation equipment, 
151 ... An input terminal, a 152 A...SD signals generation circuit, 152B ... Phase 
shift circuit, 153 ... The 1st tap selection circuitry, 154 ... The 2nd tap selection 
circuitry, 155 ... The 3rd tap selection circuitry, 156 ... Tap selection-control circuit, 
157 ... A space class detector, 158 ... Motion class detector, 159 ... A class 
composition circuit, 160,171,173 ... Normal equation generation section, 
161,174 ... The multiplier kind data decision section, 162 ... Multiplier kind 
memory, 172 ... The multiplier data decision section, 200 ... A remote control 
transmitter, 300 ... Picture signal processor, 301 [ ... Bus, ] ... CPU, 302 ... ROM, 
303 ... RAM, 304 305 ... A hard disk drive, 307 ... Floppy disk drive, 308 [ ... A 
display, 314 / ... An input terminal, 315 / ... An output terminal, 400 / ... 
Communication network ] ... 309 The communications department, 
312,313,316,317 ... An interface, 310 ... A remote control signal receive circuit, 
311 
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±G£2©jE££S3±J8#iM*. ±B*»x*-*SWt 
f^»Snfc±E***fctf*©^x*--*frS. * 

±E«R«x-*3IW*aU:, ±IBSg2©IE8t;&*i5££ 

»ss£-r*ii*jai 9icE«©«»aT— ?±m£Wo 

Wm2 1 ] flUM>1HI7-*fr6ft«ft 1 ©189 

rsistz:ffiffl*ft*«isic©«aT-^*4ja-r5fc46 
©, wanm*/*?*— Sf£-r*£i«5e©«3Sx-*T* 

ftfffl«*m3 I tftta LT£ttfl»*»*» 1 ©Xx * 
7<t. 

±E£«£ffi#©1it«x-' 9ttHlcttr«±EIMfll*© 
Itaix— SfttS©ffiffi6^S<frSJ:3lc, ±E£& 



«^©ffi*S£->7 h?5£2©Xx7 7<!:, 

±E*2 ©Xx 7 77ttfi->7 h SftfcJbESHiflW 

5. ±E»Bil>«^li:«5aS/S©^iaicffitBr*«a© 
1S$Bx— > =£S«-r5m 3 ©7.x 7 7<t, 

±EH 3 ©Xx 7 yr->M«a-n/i:±E«»©1f IBx— ? 

fcj^EWMwcfcsaBjaaiiWT*-*^ ± 
zmztcit>cD% 1 ©iE*s75S^^-r 4 ©xf » 

±Eff 4 (OX? 7 TT^JS* tifc±E« 1 ©H^SiC 
fcft^Tv ±Effiffl->7 h*«lc±EJfi£3©«»7 J - 

±Eat5©7.T7 7711 5ttfc±Effitg->7 hffl?©tt 
»x-*fr5. ±EfiHWl7 J -*«»*fctt©»2ffliE 

st£*i5t££ja-rssfi 6 ©xx 7 yt, 

±e* 6 (dxt 7 rr*** wt±E» 2 ©uEStfcsie 

*»^t» ±E«&fflx-*£i#*sg7©xx7 7.»:£ 

[W*JS2 2] a»©nifflx— ?frs&*sgi©it$fi 
«#*«a©if«7 r -^6^ft«m2©it$fift#ic5Ctt 

©. ««aflHi*/<5^— ?<h?*£/a6jt©«»x-<$»T* 

£3«afflx— * ££fi£f SfcttU:, 
«WHI9*IB3l*«WILTftttfll#*»*» 1 ©7x7 
ft., 

±E£ft<i#©1«$x-*tt!IKttTa±E&ei|><l*l© 
t§$Bx~ ?ttS©ffiffl6«^fr5 J: ±E£& 
«^©ffiffl£->7 hr5m2©7x7 7i:. 
±EM 2 ©Xt 7 7T-ffitl->7 h * *ifc±E£«Hl#fr 

6. ±E«efffi#K#3;ig£©EfflKteH-r*tS&© 
If $8x~ ? *S»?-r*m 3 ©Xx 7 7<fc, 

±I3M 3 ©Xx 7 7T5MJR* tl/c±E«a©if$Bx— ? 
£J:tf±fBi&CTWc«*aS£©ra$fix-- *fr5, ± 

E£«>t{i^©ffiti->7 ni«ic±»Bea©«»T-* 

*»*fc46©» 1 ©iE«£83*£*T SS4 ©Xx 7 
7£> 

±EM4 ©Xx 7 7T'^fig* tift±Em 1 ©lE^gxC 
*ft?^Ts ±Efflffl->7 HIS»c±EitS^©«»x- 
^^#5m5©7x77<!:, 

±Em5©7x77Tll5n/c±Ettt*|->7 htt«©ffi 
»r-*^6» ±Efi6a«x— ?*}#5/j:A6©m2©iE 
^S5C^4fiE"r5m6©7x77<!:v 
±ES6©7x7 7?-£j«*ft*:±ESg2©IE8i#fiie 
«fi?^T, ±E«a»x— S»*?#5m7©7x7 7<S:« 

[%«©ffti&Bt«] 
[000 1] 

7 h«fciitn-x«s8i-r«i!8icffifflLr»iS*ie«fl 
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jmqsbBs BgflreuB#& mmm^um&ws* 
BT-*£BBBfij:tf£«*sk mfizmmmm 

KM**, l¥L<(iv 3t1©1t*Bft#*3l2©1itBfI^ 
fcEBTaBUU 7*- 7* hSfdi+MX©^^ 

total* mzm^zwm&T 1 -* jh y «WflDfl»y- 

**4«U C©&ax-*:££fflLT8S2©tt$8ft^ 

©«ax- * fctSHfl LT3S < * * 'J £ *«« 
fl*raBBBfcB*t»©"P»*. 
[0002] 

Ztc&blte. A.*jBB«*©BBT-*£H:Bfcofctt 
* 0 C©i§S. £»&©7*-T>y HSfcttBBtf'TX 

[0003] 7*-Ty \-%&<DmtLT. ATjBtifl 
5 2 5 i «7J5?THl*IiflW 1 0 8 0 i fl 
GT&ZMGZISfflTZ. 5 25 iB9& 5-f>atf 
5 2 5*T"f |y-X*S©BB«**»i»U 1 0 
8 0 i ffl**, 1 0 8 0*7-0* U-X£ 

ft©B&ft#££l*-r*o 01 4«> 5 2 5 i ffi^i: 1 
0 80 i«?0>BBfftBBB£CTL'CVft. CCT, * 
Sfc K7 h^S 2 5 i flreoWRTSU* Kv h 

1 08 0 i «*§©Bfg?ft*o $fcv «a7«f-/l/K 
©EBttBSSSBTjjiU BB7-f- /UKOBBtiB* 
BBTct ITl^ft. 
[0 0 0 4] 5 2 5 i 1 0 8 0 i fi^lCJE^r* 

BB. fltt©f-tlfft©7-f-;UK»Cfe^T» 5 
2 5 ifl9<l!)&4x40!>BB7a'y9(tiW&LT1 0 8 

0 i ffl*f© 9X9 ©BiHT'P y * «f| ftiBBtf ft ft. 
[0 0 0 5] Ell 5«, 5 25 i 1 0 80 i B? 

©BB«BB*A©{MIB«*iiiL7V*. 121*010 
8 0 i «*©H«©*ft?ftfctt**lfc*Mltts 5 2 5 

1 (l#©BS6 x 6©gffi73A©fi5I!E8lt£^LTl>ft. 
£©!§£, 5 2 5 i {I*©SS£|rI©B*BI«1* 1 6 £ 

artru**. c©*5tci 080 i bwbb©*** 

tllCtiSnfcBBtt* MJI8Bi}S©5 2 5 lfl94)flBlC 

[0 0 0 6] fcft» C<0ffl«1f«tt^ 1 0 8 0 i B94> 
B$tf5 2 5 ift9®BB (BBBBKftftflB) <tU 
±*6U:»ft«£ttft©fflfc**u BfcTSlSfcftftB 

2 5 i B*©BB£fc©tt«B«*ij*Tnicfet*Tfcn 
BTSft. 

[0 0 0 7] B1 6 it. 52 5 ifl#i:1 08 0 
©BB©*¥£lRl©<iHSH«ft5*L7Vfto 0*©1 0 



8 0 i «*®B*©*n?hlcW* ftfcRtttt* 5 2 5 

1 ffl#©BB#S©*¥£fi©§iiEIt£/T*L-JVft. 
£©«£, 5 2 5 i ffi?«>*T#ft<DBBnRli8 
tlTVft. EOJ^lC 1 0 8 0 i B^BBlCf-flftl 

[0 0 0 8] CWflHSWBtts 1 0 8 0 i ft#© 

I5Rtf5 2 5 i«#©Sfg (BBBBKftftflB) «ty 
i&SriPllcftftBdtiftOB&jrtU i£lc:&£fitt:Sft« 
*»iE©tlfc*n«. B2r«XGAB«&5 

2 5 i B*©*¥*A©«HBB«ft5*'rBfcfti v rfcH 

tifftfto 

[0 0 0 9] J«C % 7*-77 hS»«MM£LT» A7J 
BBBW 5 2 5 i «#T'ft 9TB*MIWX G A 

XGAfl»l**MtK1 0 2 
4X7 6 8 K-y h©8^ftir3fcA6©yp?Uy5>7% 
ft (</V-f>*U-Xj5K*) 4>MMI4?ft«. El 7 
»*, 5 2 5 i X G Aft?4>flRttBflttftii%LT 
l>ft„ K'V h«<5 2 5 i fl*t©B$?ft 

•J» <h*ftK* h#XGAfi#©BB?ftft. 5 
2 5 iB*CBLTt*» BB7-f-/UK©BBffiB*R 
B?5*U <88»7 -f -;U KOBRttBSBBTijiLTV 

[0 0 10] 52 5 i«4«XGA<E4KSgr3« 

sa, fsao ; 5-nf'n©7'r-;uKtcft^T> 52 

5 ifI*f©&5X5©B^7P-y?U:*tt&LT1 0 80 
i fl#©8 x 1 6<0BB7ny?*ttft«Btfftft. 
[00 11] B1 8 fits 5 2 5 iffl^iXGAfi^CDB 
«Ofi»»lR|fl!)ffi«B«*wLTf«. EI*©XGAf| 
^OBBflD^tlfftlCfttftlfcaffltt* 5 2 5 i 
B^A x 5©fiB^lRl©«SSi8t^LTl^o C©Jf 
5 2 5 i «#©SS7JlR]©B^^|iHtt 1 6 ££ft7 

i**. c©j:3KXGA<§^©BB©*ftf t tii::tt;rft 

rcHm.it. S&Big©5 2 5 i B^OBBlCttTftfiB 

*iRi(ott«iWi*s-r'b©t**. 

[0 0 12] B1 9W\ 5 2 5 i <■#<!: XGAfI#©B 
«©7jc¥*lRl©ffifflH« : &^ LTt^ft. E1*©X G Afl 

WBBo^nfnicwtftifcaflttv 5251 

B^5©*¥7J(Rl©g^SiSI^LTt^o d©^ 
5 2 5 i «<W)*¥*fil©B«BBtt8 t*tlT^ 

So dw^-picxGAfi^B^^ti^ntcwjnfc 

affltix ^KBJR©5 2 5 i fl#©BSRlC«-T5*¥^ 

[0 0 13] BB-y-«fXB»<0BW:»tCw**t^ ± 

©BigU:»-rsai^B®fi#©B«©ttffl^* x -»« 
icikCft. mx.lt> BB^-CX (Ba%flBa)tt*B*) 

«bb« *¥tt.9/4fgic-r5Ji^©tt*aiia«(i±a! 

Ltc 5 2 5 i B4& 1 0 8 0 i #^©B^©ffifflM«i: 
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[0014] 7*-T-y v^mm^x^ 

*©ffifgr— 5«£i#*B^ AAflffll4©BXKttr 
*fl7JB««*©BB©fcffi«fc*tffi Lfc*t!£5e©#» 

TJtSSCK cfc o Ttti73B««*©BBr- * * c 
itfBBtftlTl^*. 
[00 15] 

B©7*-7y h*fc(*BB^XtfBftni*» ATjB 

•BWB»fc»T*HJ*>BBffl*©B«©ffiSH«i* 

Bftofc*©£ft*. *©fcik «*a<D«MkT-** 
*%yisBMLT£<fc©(C*?T(*. ffl4©7*-7- 
■y H£fcti-9--rX'VD3:&£'<7?18£. *ti?ft©7* 
-77 hSfctttMXfcmLTBBr-' frfc^'Jtc 
♦MALTS LfttfoTs *©*§££ (i. 

^bobb**-* *ttM lt*> < * * y ftMift y v 

[0 0 16] *CT, C©P8?li, l*f))7*-7y 
«ttM LTfc < y T* «1ff Bffi9»S£B 

[0 0 17] 

»■*»»•*-*&*©*»] e©wi§ic«*««fl» 
*«»©iii*7 f -*frs**«2©«»ffl*icB»T* 

BBB^fflSgBTfcoT, 7*-7"y hSfctt+MX 
©B»««*A73-r*B8MtfflA73#B£. C©B»1t 

SnTl^BiWT-^MBBB^BTBBLTBS 
ftfc±EaBj5©tt»M«£*Bl'>T±E£rtSi::J:o 
T£***u ±E&Bj5©ffiffiB«fcttJSLfc±Ellli£ 

©flMHnfre. B2©BBB*fc«*»BB©BHlc 
ffiBT*«K©»1 ©«*t-* 1 ©7 s - 

^5S»?#ai:v «R»r- 5«fi£#BT«**ftfc«BT 

— si 1 ©x-^a»i#«7S«* ftfcafto* i © 

««7*-*£frS. ±EJiBSC*Bt*T±E&BjS©« 
«r-* SHHi LT«S)IIW#l8<h*ii^5 i t©T« 

So 

[0 0 18] Sfc, C©£01lcftSft««4ara£3& 
«u aft©BB7*-«fr&ft«Bl ©1f«HI#«B»© 
1t«T-*#S&*»2©Wffl«*teBBT*1t««* 

^ATj-rsmiroxx-yXt, c©»i©*?=y7T 

Aa*ftfcB»««*B 2 ©If Bffi^tc<S3>±B £©ffi 



«flHBfcB»T*S2©XTy7'fc» JB£3©fl»T- 

**£«T«fctt©» tt*aita*/N7/-^tr5SfiK 

acBRr-^TfcaBRB:?*-* £B2©Ar v XT 
a»LT»6nfc±EaB)iSi©ffi*HIHIi*ffl^T. ± 
Eft&CIc * y > ±E>iB £©tt*H1MlcttJ& Lfc±I B 
*S7t©«3Sx-^^fiKrsm3©7.7 ; ->7<!:, »1 
©tf $Bfl#fr SB 2 ©If $ft^lc#*>iBrfi©B22l;:to 

B-r*8f&©m 1 ©if«x— **aw?r*B4©*7 i y 

Xi. »3©X7 1 'yXT^«*n/'c«a7 :; -^i:m4© 
7r 7 XT*WWr*lfc*»©B I ©If Bx-* t& 6, 

±EJ43£a*ffl^T±BaajS©it«7 r -**»a lt 

»*»5©XTy7'£*ll;l*t.©T»*. 
[0 0 19] Ztcs C©9Mllcfl[«1MHMKNWtt. ± 
«©1t aflMMKteS&DSXr y T^tWf f 5fctt©=J 
Vta-r STXcur^fcaflW**.©?**. *fc» C 
©BI|IIU:«*BWI<W1B8BI*» «»©SBT-*fr 
©■BB**WS©B«7 f -*fr5fc*»2 

©b«b*u:b»t*b««*«isbbt*ot, 7* 

-77 h*fc»1ti*X©B«1«l*A*r«BB1«BA 
■h^ftts C©SSSBBA73#B-PA73*nft±EB«S 
If B£B 2 OMM*lcfll«£B WROttffiimicBM 
■T«1fBS}ft#l8<!:« BSSCBttT-i **£J*r*fc 

* 'J #BlcE«* tiTl^BBfflT*-* <ktt«BB#fft 
TB»LT»S*ifc±EaBBB©ffifi«»i*«t*T 
±ESrtaic*oT4**tU ±B&SBK©ttMffll 
icWfS LJ^EJtSSCBttT-* £«»r- 
Bl©BB«*frSB2©BB«We« 

*aaB«©BBKttBf ftaakcBBx-^tajR-r 

±E«Ba*B^T±BaBB»©B«7 s 
-**»BiLT»*BW#«d: *****>©"?**. 
[0 0 2 0] Bfc, C©£BtiffSBft5n£B(i« tt 
»©BBx— Jt^6ft*B1 ©■««** AW*BB 
m^K1J&®£. c:©B(8!fi^A7D#©cfc y A** tifc 
SI ©BB«**»tt©BBr-r $*fr&ft3B2©SB 
B*fcB»LTW*JT*BBB<Wra#»£, C©liB 

B4KWB£ y ai7D5-ti5m 2 ©BBfi^tc * *b« 

?tcBS**ft*B«©7*-7y hSfclttKXKttffi 
LfcBSSB B*A73-rsS}gjf BA7j#K<i: LTft 
^^©T'ifcSo ^LTs lii!(i^5as#aii. $}^1fB 
A*#»T»A**ftfcBB««** 2 ©Hf!fi^lc«S 
>£Bil^©ffitaif$S(c^-r31f$B^#IS^> B£« 
©«»7 s -**gy*r*fc4&©» ffiBBB*/^^-^ 

nfc«i©y^y#Btv c©Bi©^^y#g»cE« 
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^TifefSJfU ±G&aflS©1MBflMI;:tt£Lfc±IB 

aicffiii-ra*fa©ft 1 ©bjut— z*mm%m i © 

ftx-^tftl ©x-*»R#BT»RSftfcttR©» 

[002 1] C©3SBU:£l v ni* 7*-77 
^XflMBMHHtoJitftu d©JESi1f$S»ift2(7)tff 
fflfl#lc«*>ia£©fM81t?8U:$lft*ft*. 
iwm»«* BjttfBBflw^ww-e**. it$Bffi 

#tfBBfl»?***£s SJft&©7*-?vl-8:fctt 
BB1M Xfc «fc o T A*B«l#©ft*K»r 5 
««#©B«©<MBttfl 5 -*ttfc*3:*. fti 
©IHMWfrSft 2 ©1ff&ft*litt«&a&©ft2lfc1& 

sr**ta©fti ©it»f*-' *#»r**i*. 

[0 0 2 2] *LT. ft2©1f$B«^©>ia£©flttire 

aoftioit«ix— mjz.jX.zmvT. aa£ 
©mix-* #4***1*. 

[0 0 2 3] C<DJ:-51C, ft1CDlt«Jffl^ft2(Dl§$a 
fl»fc*ftT*Rlc, 7*- ?y HSfclitM'X©^ 

nraj: u ft 2 ©it mmmzfa&tBiiwiiLmm 

r-^«t«L, COBttx-i *£teffll/Tft2©1t$fi 
MLTfcXp^'JtfJFgiifc*. 

[0024] &*>\ flawix-^SB^Tftiaartifc* 

5g5e©&ax-*©*£S]£*A6, ±»Ufc*?l!:ftSa 

^©ItlBx-^U^bSBlfcl&S-r**. 
[0 0 2 5] C©&lEU:ffi*ffiailx-*£fiKg 

si*s *ts©re$Bx-*fr6%*fti©ft«Hi#*tga 

©t§ fflx- * #6 &*ft 2 <Dlt$fifHilz:a&-r *&(::<£ 
fflSftS^^fiMKx-Sfc&ST*^©. ffi«1f 

«£/\7*-*<bT*£$se©«ax-*T*;s&*#affl 



IH»5, a6ffli#le#*>ia£©JSI21l<:telIT**S 
a©ft 1 ©flMix-***!?*** 1 ©x-*>MJR#f9 
C©ft 1 ©r-*»R#«-PWRSftfc«tt©* 1 

©ii$x-*fc<fcimCTfl#Kffi*&a£©is«x-* 

*o 

[0 0 2 6] $fc» E©BBW*«ffl«HlT-*S£rt£ 
aacllMBT-r >^6ft4»1 
©««t-* 6ft«ft 2 ©IftflHHKcBft ? 3B(c£ 

B*ti*«tao«ttr-***iar*tei6o» turn 
tr****©**^— »?*«ihm 

T-^tflfertTSasrPfcoT* tt»«#*B3l*«Hi 
LT£ttfl»*W5*1©XryX£» C©£iiHl^© 
ra«x-*<imictt?*«CTfi#©1i*8T-*ffiH©tt 

ft2©XxyXfc» CCDft2©7x77Tt£[t§->7h3- 
tIfcflaHMfrS* «fl>fI*U:«R*&B£©BffllC<ai 
rSSaoltBx-' **2iJR?-*ft3©7.7 1 y7\>:> C 

*»« fc*6©jE«35aa*4iar *» 4 ©7. r * xt , 
z ©ft 4 ©7 t v tifc iE«*B«*ft^Tfli 

Wt-** »*ft 5 ©*r* Xfc*«**fc©?* 

*. 

[0027] £<o&mztozmnmmmts ± 

SBOMHIt— ^^^^©^Xt 1 ^ X*£firT*fc» 
©HVfcfa — * Xa?7J»«ftttr%fc©?&«. 
[0 0 2 8] COBBtcdSl^Ttt* «Hifl#tfffl5l*«i 

1 0 5 0 i flretMM&tu C© 1 0 5 0 i ffWB9l 
*«a;!rftT£ttfl»£ LT 5 2 5 i ft#tfff6tl«. 

UMix-*ttB©(«ifl«JI*SWkr*«fe 3tc*tt«9© 

[0029] d ©ffiffl-> 7 h jnfc^^fl^fr 6BB (i 
^icBiaaiSWfliZHcffiBr***©**!^-*^ 
WtftZo *LT. C©ffia©1f«7 r -^fc«fclf«Hiffl 

#ic«saa>a©iBax— sr^sBaax— ***** 
aax-**»s*i*. 

[0 0 3 0] CdT\ «afflr-*t*, ft1©<8«fi# 
A^ft 2 ©If $Bfl^lC^«S-r *R5lC«ffl*tl*«t^iC© 

jaawfiwtx-*?**. t«MHif-: **«ffl-r* 
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ax-* zmzztff*imt*z. etijc*y» 7*- 

[0 0 3 1 ] CODRWtcfRiflWMiT-^&aHS 
©It 9r- * S ft *S& 2 ©1HBffi#K£&-r 5 Steffi 

$g£ /\^ p< — * t r ^^©^ax— * T'«5«»a 

-*{ftBfc»T*«lM*©1ll«x-*ffiB©{MliWi 
7h#S<h. C©tt«5/7h*«"WMI5'7l**tlfc£ 

a©sn ©nwr-**»R-r*iiii ©x-*>SR#a 

COM 1 ©x*-*^#«?»R**ifcBB©S 1 
OMt- *£J:tmeWf#fc«5;iB£©1t$Bx-- * 
£SHi#©ffiffl->7 haftl^EffitaoffiBx 
-*Z®Ztztb<Dt& 1 4>iE*IAa3«£J&r «ff 1 ©IE 

±iBffi*a->7 hMKjttaotHr-^ti«<itt7 

«5>7Ml«©fl*x*-*j(rS» «aiT-*tll*ft 
46©!g 2 ©iBIIKrfi*6£j«- *M 2 ©iE8i:&git£j$ 

*»*«a«x'-*sm#«i:**a.*'fe©T**. 

[0 0 3 2] $fc. C©»WJC«*flHWiT-*Sl«» 

aw:, «a©««x-*jtrSft**i©i**fi**«a 

©flWr-*frSft**2©1IWWCfflftT*»fc* 

B*ft*^a©ffiRx*-**£jar*fca&©s <fifflit 

(DXTvZft. CCS2(0Xf '>nW>7 KJtl/i: 

£ttfl»* s» «»fl»ic«*ag)S©fla»i:ttiiT* 

«a©tS«x-**>81R-rS*3©Xx'y7i:s com 
3 exr* T-paURftlfcSaoliax— tf«6iP 

7 h€#K±fB«£i£©ftax-' »*ff 3fc4&©S6 i © 
ESI*«a**l*"r*«4©:*yy7**:. C©Sg4©X 

x •> 7T»aua*nfcjg i ©jE«^es;*«^rs ±ea 

f"/7"i, C<DIB 5 (0X7 V 7*T**# 6tlfc±IBffi*a->7 
HittSCfllBx'-***©* «aar-**»*te*&©» 
2©iEIIW8SC*£J*r*»6©Xxy7'i:* C©|g6 



Mr- * 7 ©7. x y 7£ «fift 5 <fe©?fc 

[0 0 3 3] C©«IJIfcffiS18fflJffJ««f*tt> ± 

©□>ea-*7cur5 /»*««■*-**»©■?*«. 

[0 0 3 4] CO»flHc*^Ttt» «WH»WB3l*tt 
1 0 5 0 i ffl*WBB**u C© 1 0 5 0 i fll4tfB3l 

*«ra*tiT4Si«^i lt 5 2 5 i aretfttstis. 

[0035] c©tttffl->7 h*nfc±«Ki#frsaeipfi 

ash*. f-LTx ccaaoflMBT-^teitfaisHi 
^ic#5jiajsoisaT-^6>5, ssnt^<Dttffl->7 

hfflftlc. at*a©«ax-**»Sfci&©»1©iE*l 

>>7 haftwjisacflasx-^iHfSft*. 

[0 0 3 6] *LT*SlC. ±IBffl*S->7 HBSOfta 

x-^s, «af- >*#5fci6©»20jEjti*s 

[0 0 3 7] Cu?« ffia«T-^tts 8l©ti!«ffl# 

#5* 2 ©it <M#icsttr zmc&mztizmtt<o 
«aofl»T-*T**. caftaffix-^fcfcfflf* 

SdHMCfcoT* tt*©tt*B1ff«fc*fl»Lfc« 
Kx"-**»*E£tf5n»fcft*. etuefcy, 7t- 
T-y KSfc(iit-fX*Wft"r*llttc» SI2©1t$fi{i#u: 

a©«»r-**&aiu coftax-^^ffifflUT* 

[0038] 

[fSB^©HJg©»!!§] J-XTv El®^#!!aLft««5. C© 

»w©sat©JBatc3^Tttwr*. b 1 it> nm<om 

©x Ue§(t«l 1 0 0 tt, y 5 2 5 i 

ti, ^-©5 2 5 ift#*1 0 80 ift«Sfcl*XGAfll 

^S«SLTIlfi!S^ : feL/i:y, *5lMi^©5 2 5 i 

©^rfeft 5 2 5 i {l^lcSJSlLTilSiS/Tx^-rSt.©-? 

[0 0 3 9] xUtfSdai 0 0t±, 7^^P3>tfi 
-^*«BA. 5/X^A^#©»f***Jffll-rSfc46©5/X 
^□>hn-5l 0 1 i:, ijt-ha>hn-Mt 

5, y«3>A9se«SBi 02»*. ->xxz»a>hp 
-9 1 0 1 icMR^tU 'J«>2Sffl«2 0 0J:ya- 
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xA3> KP-^ 1 0 1 Kfl»T**3lCllWMrftT^ 

So 

[0 0 4 0] *fc» xUfSflWM OOtt, §«7>x 
x105<»:. C©g<f7>xx1 0 57fii5*.6tt/cfii[ 

(rfsiewi* imttttu amum> *naja 

iftiMMQ& ««iaSW7^T5 2 5 i fi#£»Sx 
i-t106i, CtD^i-^-l 0 6<t»;a733-^5 
2 5 i fl#£-l$WK«fc?Sfctt<*>M''y7 7'^ 'J 1 

0 9££*fLZVSo 

[0041] xuegfian ooi*. /^77^ 

^'J 1 0 giC-B^KSSSnSS 2 5 i ft^fcA*)® 
««#VintU 1 080 i<t#£/i:U:XGAf!#K£ 
ttU £SWi ; *-<D5 2 5 i m #**®WW!>-9*ff 

&©te$T'ft*8*TSfc#<D&fc&5 2 5 i mmm 
&LTttit)tz®®mmm®-\ i oi, commas 
sassBi 1 o©ta^iii«fi#vouticj:5ii«*S/T>'r 

Sx-rX^'U'fglJI 1 1&«&LTl*3. xVA7V-< 
gS1 1 1tt> <?J;ltfCRT (cathode-ray tube)xV7. 
7U-1\ £SlMiLCD (liquid crystal display) 3? 
<D75-y r-/\'*/l/xV7x7U^T*lI)S£ttT^S,, 
[0 0 4 2] Ell fcjjVrxUtfgfKSSl 0 OOIMESK 

8-rSo f-iL— r 1 o 6 <fc »j tti*i£ ns 5 2 5 i 

tt» /t*77*tyi 0 9lC«$&*nT-B$W(C«??* 
tlS. *LT\ C Ottv 7 7* ^'J 1 09K-B#fi<) ICIB 
IgSftfc 5 2 5 i ffl^li AftHAHB? V ini LTSifgifl 
^fflSSI51 1 0KA7]£ttSo 
[0 0 4 3] COH^fl^iaSgPI 1 OTtt, a— tf© 
y*PV£ft&2 0 0(DMM^<fcSia5£U:fE;i;-c\ A73 
V \nt LTO 5 2 5 i fl^tf. 1 080 iflf 
gfcttXGAfUflCgfca-ft, <6Sl,Hi*©5 2 5 i« 

1 1 0<tyffi7J*n5ti57jSi«!€^VoutttT-<AyU 

-rgp 1 1 nc«»&*n, c^f-f a^u-ran 1 iron 

S±lcii^0ai?3li«!ft^Voutlc<J:Siii«!A^*n 

So 

[0044] 5Wc nflkMOBSi 1 oammzmi 
rs. cwnfiifi^ftniain 1 owv *»j-?t*w\ 
0 9ttiBit*nTi^5 2 5 r fg^j: mtsmmm^ 

so ©jsiaicffiH-rsttaoiiisgx-'j'^iSJRWicffit; 

Q i = [ (k i — M I N + 0. 5) 
[0 0 4 9] $fc, H^fi^SaSSP 1 1 01*, |g3<D* 

tv-fa?-* mm) <fc*Jx ^zmzommzm? 

K)$757xfctiJlH]S&1 2 5**f LTl^So 
[0 0 5 0] C©ift$^5X«iailH]ai1 2 5T-UU SS3 



UiLTHi?J-rSSl~m3<D^7 7^iJRlH]«H 2 1~1 
2 3£«LTVS„ 

[0 0 4 5 ] m 1 •> TUHKESS 12 111 TOUctt 
WlcDtyffirttDT'^So a£2<D$-y7SJR[2]S8l 2 2 

it. gmt^zttmicQimTZMm ( ^1777^7 

7\l tm%) <Dt- ZZmtRlfiHCW) tti?*><OT'& 
So 8l30*-y7l]!tRls]S&1 2 3li, 

fcfflTsnfg ( rid$^7A^->7j <t«rrs) of- 
^^wwicnua-rtroT^So fc*>\ 2SK-757x^ 

li^lctt, C©2IH7574Cfci&$1t$tfSi:ftSC:i: 

IC&So 

[0 0 4 6] $fc, ®iiffi#iaSg|51 1 OH $2<D* 
yT'jgjRES&l 2 2T*S«WlCffiyiil*nS^777s 
^•yTVDx-* (fflkfl) OU^b»*/W-V*ttttl 

mu -?-075Atiiii%tti73-rs^757x«ai2i»i 

2 4£*lLTVSo 

[0 0 4 7] 2ra*5Xfcffil£]S&1 2 4T*li, fljxtfx 
£F t g^X*-y7'cDx-*^ 8tf-y r-x— S»fr5 2e 
•y hf- *KEJ&rS<fc?ft;StStf*7fcnSo ^LTs 
ffli?5;M*ttilslS&1 2 4frSH ffiH*^***?© 

x-sic^nf'ftttjSLfcEffix-' s» ^xot 

ADRC (Adaptive Dynamic Range Coding) tCj:o 
T, x— ?E«i)b^TfcnS„ Sfcx ffi®E.t&&mtLT 
its ADRCW^lCDPCM ftm&^it) , VQ(^ 
7 h/l/S^b) ^^ffit^TtJclV 
[0 0 4 8]*3tEs ADRCtt, VTR (Video Tape R 

ecorder) mm&m&^tmimmftrcmfanm? 

fflLT»®*t»OT'i5So A0RC5ffifflt5i§, £ 
P^75A^"y70x— 5»<Dg*fil^MAX. *<D©<hfi! 

I Nt 2Fa75X^-y7(Dx— ?©5f-ft5'^U 
V-7SDR (=MAX-M I N+1) , flfl^btf-y h 
WLZPtTZt. Q.mV^Wv-fOT-tk ilC»L 
T\ ( 1 ) iC©jS^lc«t »A EtSx-^ t LTOSfi? 
<kP- KQ i JbMiSftSo fcfc'L. ( 1 ) jtKfc^T, 

£ L7\ NadWliSx— i = 
1~Na?£So 
. 2P/DR] • • • (1) 

<D* -y 7SJRI21K 1 2 3 THRftKK U ta*nsi!i*^ 

ill^^TAttlillHliKI 2 5Til (2) iCICJ: 
oT> S»©«6»ffiO¥i£rtfiAV)b^ai?nSo ^3 0) 
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* -y TjSJRBSS 1 2 3 X\ flliitf •> -?o>t-* 
£LT. 6m<Omf^ : f— 9ml ~m 6t*<D 1 7 
wi<D 6 flH©H*r— * n 1 ~ n 6 tfSJ y HJ*tl* £ 

Nb 

I I mi- 
AV = — 1 



Nb 



n i 



(2) iMci>tt*NbW:6?a5*„ 

[005 1] 

[»1] 



(2) 



[0 0 5 2] *LT, fbS^XfcttilHlSSl 2 5?tt» 

tfil6tl5. flJAlf. 3ffl©LtlMiit h 1 . t h 2. 
th3 (thKth2<th3) tfmmttl. 400 

= 0. thKAV^th20t?liMV = 1 < th2 
<AV<t h3(Di*liMV=2, th3<AV©£$ 
ttMV = 3t3-n^o 
[0 0 5 3] $fc. S^^SQSgPI 1 Oli, SF^5 
Tvt&tilalSgl 2 4*yffl73?ni.2F^^57>0^77xtf 

CL= Z qi (2 P ) ' + 
i =1 

[0 0 5 6] Ztc. il«lft^fflSSIJ1 1 Ott, 
1 3 0~1 3 3t, m&ttV 1 3 4<!:£WLTV*o 
ttifir*ttttBEItti 2 9li, ffl7Jii®fI^Vout<!:L 
Tx 1 0 8 0 i ft^aJ73-r5«^s XGAd^m 
7rr5i§S<!:> 5 25 ift^£tii7rr *!§£<!: T\ *<D 
Krf»*Wy»jl*i8«tf**. l^7.*13 0«:s ffcflj 

hessi 2 9<Dis^^r5!Kimgsit«!^te!Wir5 

t)<DT**i>. &S£lgl2]SS1 2 9li, Uv>'X£1 3 0*y 

[0 0 5 7] Uv>"7>* 1 3 1 lis ail <D*7 71M1RIh]S& 

1 2 i-pa«*ft*«B*y 7©* y 

•T ^t<7)T»5. Sf 1 <D* v 72SJKl2]Sg 1 2 Hi. Vi? 

7.9 1 3 1 *yfltt**ft** v7ffimraic«BoT*a 

^•y^SJR-T^o *y7*ttWf«l*, ffla-tfilHRStt 

[0 0 5 8] Uyx*13 2tt, m20^-yyajR|s]K 
1 2 2 Z'MIRZtiZ&ffl?^** v 7<D9 v 7ttHftl 
Z#MT%*>0)T>&5o S20»y^HREII|1 2 2 

u-7t>* 1 3 2«j: y eass ft** ■> 7ttwira£tt 

[0 0 5 9] CCT, U5>X*1 3 2tC(i, BStfiHS 
H/J^Ste©* y 7tilS1tSB A £s Kj^tftti&W** 
lM§£©$ 7 7*toE1t$8B fctfttlASti*. CtiS* -y 
7ffiB1t«A. B0l^m*«2C!>4iy^HRBUI1 2 

2tc««s-r«6s*, Bi*?57xfcaiiEis&i 2 5<fcyta* 



1 2 5J:yU73*tl5l!l*^5X<0^5Xl««MVfCfi 

ft*r^*B73nwM»vout*«wir*JMttH 
r -7 7 x=i- kc L«tt«n:d6a>^7x^aisiai 2 6 

£WLTl"*. 

[0 0 5 4] E0*5X£J*0I|1 2 6?«\ (3) 5$ 

(3) £[c£l^T« N att2fiS*5X* i y7'©x--*<D 
fflft, P I* A D R C (c£(t«WST1tlfy HH*5* LT 
l/>*. 

[0055] 

[»2] 



MV 



(3) 



£tl*I)$? 5XCD-7 5*1* MM V iCfcoTSBRS tl 
*» 

[0 0 6 0] Tfct>-5» S*l^liM$tf 
/J\* fca&fc MV = 0SftliMV = 1 <t * tt. * 
» 7<fiB11i$8 A 2 <09 v 7mtR®& 1 2 2 fc<ft*S* 
tu E©»2©*y7THR0tt1 2 2-aHR**l*fflB 
^7^y7"tt, tt»7-f-/l/Kte!t* , fc©£*tl*< 1 
*fe» tfitttM**l^fca&lCM V = 2 SfcliM V = 
3 *'>rffiB1taiBti«*2©*y7T«R 
1 2 2 *U C©SS 2 0)9 •> THREIB 1 2 

2T-BtR*tl*2SIHI*5X*'ym BirWti. ftfiE 

[006 1] ±2tiLfcU-7X^ 1 3 1 ict>ntf # 

*^«^fl!>*y7'ffiB1WBfl { tttt*ti*J:3[cU SM 
©^•>7S1R[e]K1 2 1 lc«Sg*tl*^-y7"ffiHif?fi6^ 
»**7XttttEltt1 2 5«feyai73*tl*Wl#f5X<D 

[0062] 1/^x^1 3 3», %3<T)*vym{m> 

1 2 3 TjgtR^tt*©)*? 5 X ^ y 7<0* » 7(fiH« IB 
*ttWr*t.©T'«*. &3<D2 vT&tR®&-\ 2 3 

u-7x* ^3 3£ yfla&sti** -y 7ttaisfflicae 

o T lb* -7 5 7> 9 v 7* jSIRT 5. 
[0 0 6 3] SSIC, flHRy«yi3 4tt. S2ET*li 
S?»3llligni 2 7T*«ffl£tl*te£a<Dra»T-* 
777xSlC, ttttr*t>©T'«*. C©fl«T-* 
its 5 2 5 i ««« 1 0 8 0 i ffl^SfcttX G Affl^tC 
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£51S*^CD5 2 5 i fl^fc^WiHg!©-^ 

^Sj-r*fc46©if$Brs5o w&w) 1 3 4icii±at 

C L tfK&tH L7 K U*1f at LT««S* tu C©&I8 
*^yi 3 46^6tt^7X=l-KCL(C*tJSL/c^x 
-*tfB*tt;!rtU BBWUBBBBI 2 7lCtt£Sft 

[0 0 6 4] *fc % BBA9ttBBl 1 Oli, If a** 
U/t>*1 3 5*WLT^*. C©tita**y/{>*1 
3 5lCtt, U5>*$M 3 0icttlfrr*fci&©BfWfc£1t 
at, U5>Z* 1 3 1 ~1 3 3lz&i#lTZtcisb<04";7 

[0 0 6 5] CCT\ 1/5***1 3 0(C*Slfrr5fc«>© 
BfBft£««tLT» 3 5 let*, ft 

ffiSBSS 1 2 9 £ 1 0 8 0 i ft **ti.7J*"* <fc 3 KBft 

i©BfH8£« at, bbsbbi 29 

* X G Afi#*tti73-r 5 «fc -5 KBfW**fc«&©» 2 (7) 
BmSSflHBt* &S&JIl£]S& 1 2 9 £ 5 2 5 i 

*r s * 3 icttf&srttsfcttow 3 onmB£iff at 
[0 0 6 6] a-+my*3>a«$2oo£$f'Fr£ 

CtT\ 1 0 8 0 i flretlUftrtftl ©SJft73»6\ 
XGA«**tt73r*m20S»73»6\ *6lC«52 

S^BBats* (BB?f X) «-JiST-$*o «B*t 

U/t>*1 3 5l£tt*>^xi»3VhP-51 0 1 J: 

©ffltoKSoaRfliatffltte* n> c ©if a y =e'M> 

❖ 1 3 5«fc»J 1 3 0lCl**©BttfflBlCtt?T 

» u m 2 3 onfHMtmitf □- k* n*. 

[0 0 6 7] ifa^'J^V^I 3 5fctt, US? 

1 3 1 icttBT*fca&©*B*y7©*'y7ffiB1t 
at LT» £ 1 ©S&7J3. ( 1 0 8 0 i ) ICtt&Teft 
y<D9v-mWm£. »2©fflft»S6 (X G A) KB 
l£-r-&3?2tf>*-;/7ffiH1fat, I3 0»l^ (5 2 
5 i) 3 ®*y7ffiB1IMtf*iMM.Sft 

Tt^o C©«a**y/f>*1 3 5J»UU5*X*1 3 
UCtt, ±BLfc£B#B©»RWaic£oTBl* SI 

[0 0 6 8] 1MiycU/t>^1 3 5IC H30 

a»*56(=»*Sf ** 3 y 7ffiB1t a t LT» 

n 

y = Z Wi • X i 
i=1 

[0 0 7 4] *lt> cojtsicrofigax-^w i (i 

= 1~n) tt, fljjltf (5) sCT'^5-nS<t-5lC ffiffl 
BBh, v*/*5/-*£T*£$5ttcJ:oT£f8£n 
5o flW/^'J/^l 3 5ICI& C©£B3©«Bx 
— *T<fc*1S»ffix-$wio~w n 96\ IB 



*» B3©£ft£S#StR?nfcttftlC> flWTBBSr 

htcismctofc Lfc* y 7<&Bifa*if a* * y / 

1 3 5£»Ji/5?;i*1 3 1 tCQ-KT5J:3lcLTt<t 
l\ COJCtliv «ar*U^* 1 3 2, 1 3 3^0 

[0 0 6 9] «b*«'M>*i 3 ski*, us> 

ttWR at LT, S1 1 ©BftAB ( 1 0 8 0 i ) [CttB 

ra»i©*'y^ffi«iMt» »2©a»*a (xg 

A) lcttl£T*|g2<D*-y7tfcE1fat, |g3<D£&7j 

a (525 i) ic»i«-*B3©*y7ffiB*attf* 
it at*. *ft**B*tf tt^'h* 1***©* * 7t&B 

If at, BStfttttttfc^BSO^y^ttBBBtfr 
SfcoTt**. COBB^U/tV* 1 3 5J.»jL/5tt 

* 1 3 210*. ±aLfcB»#a.©BiR«afcttoTB 

Is B2*fct«13©*«y7ttB«atfa-K<8rn*. 
[0 0 7 0] XKs HM* : E , JtW\ 3 51C(±, US* 
X$1 3 3fctetot*fc&©i*S*5X*y7 p ©* , )':7 ,> 

ttnt at lt> si 1 owfon'ik ( 1 0 8 0 i j ic«is 
r 5Si 1 ©^ » ^imf at s x 2 (ovmtt ( x g 

A) K»JSr*«l2©*'>rttB1t«t» m3<OS»7J 
a (5 2 5 i) lcttftr«*305^7ttHMM:tf7 
46SxStlTl^o c©nwi^ty/«>*i 35*yu 
^* 1 3 3icii, ±aLfc«»*a©atRi«BicS6o 

T» 1 v «I2 *fett»3 ©* >> ^ffiSIf WfU- K*tl 

So 

[007 1] Wa^^y/^Vf 1 3 5tCtt, 

«»x-**£j*-r5fca©. (um a*/\7/-^t 

[0 0 7 2] ftiffir«J|t£TOraiftlslB 1 2 7-ptis » 

mv^OT-tx i t. fl»y*u 1 3 4 *y nana 

*ti*fl»x~*W i t*»"6, (4) a©«KajcJ:o 

^SiR0Bl 2 1 -SMR$n«?B9?7tf 1 0ffl?« 
5t*, (4) SClcd8»**nl*1 Otft*. 

[0073] 

[«3] 



... (4) 

[00 7 5] 
[»4] 
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Wi = w 10 +w 11 v+W| 2 h + w 1 3V 2 + w ) 4V h+w 15 h 2 
+wi 6 v 3 +w, 7 v 2 h+W| 8 v h 2 +wj 9 h 3 

= W20 + W 2 1 v + \N22h + W23V 2 + W2 4 V h + w 2 5h 2 
+w 26 v 3 +w 27 v 2 h +w 28 v h 2 +w 29 h 3 



W 2 



Wi = Wjo+WnV+Wj 2 h+Wj3V 2 +Wj4V h+w i5 h 2 
+w i6 v 3 +wj 7 v 2 h+w i8 v h 2 +w i9 h 3 



W n = w n0 +w n1 v+v^ 2 h+w n3 v 2 +w n4 vh+vn 1 5h 2 
+wh6V 3 +v^ 7 v 2 h +w n8 v h 2 +w n gh 3 



(5) 



[0 0 7 6] $fcv MMranvi 1 Oit. 

(5) smckoTs iSLftmm, vcoiiic 

»ES;Lfcit^iC©«S!fx— ?W i ( i = 1 ~n) 

?%m&imni 3 6£#i/*v*<, z.<r>m&sm 

81 3 6Ktt. Ifffl^^EU/^V^I 3 5<fcy, 5*57. 

©Mix-*** p- K*ft*£*ic» ^se-r^ttfflit 

$838£ls]iS&1 3 9T^3-n*aj73iiHSifi^Vout^«} 

|6]cDffiffl1ffah. vjbM8f&3rtt*o c©«8fc£fiElH]S8i 
3 6T*£j«;m*&75X©&<fcffili$Hh, vfcflJSL 
fcflWr— S*W i ( i = 1 ~n) «u ±a*Lfcffi»* : E 

y 1 3 4ic*8K«i*n5„ 

[0 0 7 7] $fc. MMrexHSi 1 01*. ^Xt 1 /* 
p> Hp-5 1 0 1 %®*7£<DmtRft 

BJ73BMWI*VouttC6»t*SII*l«il» *¥£|rI©£7 

Z\ HJ*H«HI«Vout*«|»W*iWiaiJlS^Py^rt 

tf$B58S(H]ai 3 9l*fflX.tf ROMx-^PTIMMrft 
[0 0 7 8] C«XttBflraft£Eia 1 3 9T3l£*ttS 

jsessi 3 6ic#tss&*ti5„ (UinraK^sBi 

3 9^51*. A4]|MMI?Vin«>ffB. «©7-f-* 
KO*ftftUC»(SUTtt«1Wih. vtf»4*tl*. 
[0 0 7 9] SI (1 0 8 0 i ) ft'' 

aaR*tl5«^ SB*lRlK:HLTn/m=9/4T* 
*¥*(RllcKIUTn/mtt9/4T»5 (01 4# 



Wi . *©fc46» A*>IH8Kt#Vin£LT©5 2 5 if! 
^04x4<)!)lIJR^P'>^lcS*LTltl73lil»ft*Vout 
<t LT© 1 0 8 0 i fl»© 9X9 ©lijR^P v ^tfttJfc 
Lfcfc© £©*§£, ttJ7JiS&fI#Vout£$fiK 

f 3*ffiIifSf ?p 71* 9 x 9 ©@m^P •> * C 

[0 0 8 0] C©J§S, {&tS1fSB#g£lElS& 1 3 971*. 
CKD9X90mttH^P7^F , ga)§il^lCOl>T. ± 
g>Lfc5 2 5 iffl^©4x4©Bi$7'P';'7l*g©iIi$© 

icatifilM&lfcfcSB* (MUX) 

5 i mmDmmj>&<»M*tmm# 1 6, *¥£iRi©iiiR 

SP«6^8i:*nTs ±SB©ffi$B1t?Bh, vtf*4&Stl 

s, <:*u*s is 2, jg3<oa»*^a»?*ft««^t> 

[0 08 1] CZ.T\ «H§1«lvtt:BLTW\ 9X9© 
mffiffilJR 7a 7 7 ft ©fct&Iifgtf SSSilSR <fc y ±£lcffi 

«HIB*J:yT*tcttBr*4:*W:iE©tlt*ti*. $ 
tc. ttffi1Mlhlc||LTI& f-^MXtfttiBXJ: 

«. Cfttt. S2s S3©S»3EStf»R*ft*«Sti 

[0 0 8 2] C©«fc-5H:. $1©XJfS*5fc (1080 
i) flSHRarft**^ ffiffllUffla^SBl 3 9T'l*. 

mt «M>7*-/uK©*n*fttt:*«6LT, 9x9 

8 1 boh*©**** 

o^T©tt«flHlh. vtfR£**i*. 

[0083] nioamm (xga) # 
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Sil73(RllcKLTn/m=1 6/5T' 
*¥*lRllcMLTn/m«8/5T'«5 (01 7 
#!$) . *<Otct!>. A7Jffi<§!{i^Vin<!:LT<D5 2 5 i 

t<hLT<DXGAfl#(D8X 1 eOEB^Py^tffllS 
LfcfcCDifcSo ZO>i§£. HlftB&ffl*Voiit«tt|j8 
r**ffiiB^^o y <7tt 8 x 1 6 fl)HB?P y 2 £1^-5 

[0 0 8 4] ffiffiimin£EIKl 3 9711 

c cd 8 x i 6 coWfiil^^'p 7 ? rtco&jijiliKo^Tv 
±ifi Lfc 5 2 5 i fi^f© 5X5 <DBB?'P y 2rtE>BB 
(Do "5s fiE^fcKSfcjfilM&ilKfcSBig (SJSB 

SlRltcat.ifi^'ttlHeJBSHiR (BBBB) STOBB 

[0 0 8 5] C©ck5(c, B2<Dg&:£;£ (X G A) 
3WR*tl*«^» flHBUHBBSSttl 3 9?tt, m 

ffiBB7ny**it»*T*l 2 8ffl©WRO*tif tio 
^T©tt«1f«h. vtf58ft*ti*. 
[0 0 8 6] *fc«jttf» B3<OB»£j£ (52 5 i) 
tf»iR*ft*«£» BBS*lfcBiSBB©ffi* 
-TX) fcfcirTBBSBfeJtWPSBfcBrSn/m 
tfHtnicdtSS. BS£fclcBLTn/m=nv/m 

*¥*lPl^MLTn/m=nh/mhT'*Sfr5 
<tv A73B^fl^Vini:LT05 2 5 ifi^KDmhxmv 
<DBf£?'P y *(C» LTtiJ7JB&«*IVout<b LT<D 5 
2 5 i ft^cD n hx n vCDBB7'P y *#**J6 Lfct<D<h 
ffi73ffl«(ffi^Vout*«|jar«*fflB 
B7P y *tt n hx n vOSB^P y <7 t^o Z t\zft 

[0 0 8 7] corns. tt«imff^iBini 39m 

CCDnhx nvCDWfiB^Py^rtcOSB^C-D^Tv 
±3fLfcA73B^(i#Vin<!:LT<05 2 5 i #^03mh 
xmv(DBX7'Py^F«3<DBX©-5"6s Bfi^lRllCgfc 
iffl,M&Bl!:»*BB (BJSBB) «-M>EB**i&Ttt 

BX (BBBB) *-W>Bi**i6Tttffi11Hlhtr 

So 

[0 0 8 8] C<DJ:51C. ff309X9b&S (525 i) 
6^aHR*tl*«^ lUHMMSKI 3 9W, ff 
»» flHkfl>7-f-;UK©f-n^*i»c«l6LT» nhxnv 
<D*ffiBfli?'P y -7 *«ar *#H*Ko^T«XMBfll 

[0 0 8 9] BBA9BB81 1 01*. «3££fiB 

Bam 3 67»«*n**^5x©«wiwih, v<d 

flBr-^W i ( i = 1 ~n) U^LfciEBfbBBS 

*» (6) A(c^?T3nir«jE«fbfl(ik£jnsim 3 

m*VE.mcM&LW) 1 3 8SWLTI**. iBUMbB 



tt**lM 3 8tCtt±aLfc^7X^J*E]m 2 6«fey 

lt«b**u zoiEmmm/**) 1 3 8frst**7 

XP- KC LK^LfciE«fb«»Sij«||*ia**U & 

aitrsiEgMk-xftisim 2 8(cflttB*ti*ctt**. 

[0090] 
DR5] 

S = I Wi ■ • ■ (6) 

i=1 

[0091] BftffleoaBi 1 on si 02 
y TSJRBtt 1 2 1 7MRftlc«U tti*ti**B* y 7 
C9f-?x i «tt**'J 1 3 4«fcyK*Hl*tl*« 
»t-*W i <bfr£, tB7JB«fi^Vout««fi£-r5* 
fflBX^P y ^AOSBBCx-r *«SIW*Jt£*3l 
BftBttl 2 7**LTIM». 

[0 0 9 2] COBBTOIBftBm 2 7T(i, ffl*lB 
•flWVoutfcllBTSBBT-r JtftWfflBX^Py * 

7 let*. 8 1 ©* y THRBB 1 2 1 <fc y BffiBB7a 
^AOMI (>i@BB) lctt(&Lfc*B*y70r 
— Jr x i BR^'J 1 3 4«fcU*©*ffiBB7ny 
***rtT*BBBlc»«LfcB»T-*W i &tftttt 
**U BffiBB^ny^teBjar^ftBB©^— *tt, 

*ti*tiflfflu:±aLfc (4) a©«tBa-««»*ti 

[0 0 9 3] flittf, ff£?BBftBBl 2 7T*tt, B 
1 (1 0 8 0 i ) <HW?*ftZV*«aic 

«> BttWR7ay^BWtr«8 ifl©BB©T— * 
tfBR«K4B**l, m2 0S&£5£ (XGA) «t«R 
**iTV*«£KM\ BffiBB^ny^««WW*1 2 
SBCBBOy-^tfmBtttlc^BStU *SlcB30) 
BBAS (5 25 i) #BiR&tiTV«*fttcl& 
BB^Py^*«WJT* (nhxnv) B (nh. nvtt, 
BSBBflM8*tt»tcJ:-3TBfcr*) OBBx-^fl 5 

[0094] B«!ffl^«iagiJi 1 on ms*m 

BBBBI 2 7«tyW555ffl73*tl*tB73B««*Vout 
*«WW*»ttBBrp y 7«©aiM)r-: 5» y i~ 
yp (P»Btt^py^*Biar*BBO!)B») «^ IE 

BftB»/*y i 3 8j:yK*B*h» *hftw>s« 

KBBStifcBRx-^W i (i =1~n) l«:M(6L/i: 
JE^-fkffiSf S T'BB LTiEBf b-T * jEMftBWBB 1 2 
8«*LT^«. ±ifi«r«i, «R£BBB1 3 6T'ffi 

aif-« y ^BKxCT'jt^iC©^^— s« *&tt>z*> 

4B*n*B»7 ? -*»*JW6B«*B*» 
BBx-^Wi (i =1~n) ©BftAM. Ofc^SC 
i»«H*nftt\ *©fc46, B&7BBBBB1 2 7 
TBB* nSSBBOx-2 y i~ y p«x JtitoBMlc J: 
oTU^UBBLfctOt**. ±»LfcJ:3lc» IEB 
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fbSSSffil 2 8T*lEmitt%CtT\ ^-CDSKl^ic 

[0 0 9 5] $fc> DMIHmHBl 1 Otts iEflllb* 

□ •y^WOil^Wx-^yi' ~yp' £l~m3© 

m73iSS!ffl^Vout«-if^jiaSl2l»1 2 9£WLT^ 

S&TJjfcbWSftTl^lf 1 0 8 0 i ffi#tftH7J 
m2^»7J)*6 ,t S«?ftT^5ii^lC«XGA 

fi^A^ffi73*n, *£Kig3©s&;fc;£6Ss*fl;2rftT^ 

5if£Ktt5 2 5 Ml^ttj7D*n5o C©&5(J11Ie]S& 

1 2 90»^g^1f$i3l*> ±aSLfc<fc-M«:l'S>'X*1 3 
0«fcy#ttS3rft3„ 

[0 0 9 6] ate, wmmmmtti 1 oroib^ittw 

/^•y7 7'^ : E'J 1 0 9 KfBIg* ft7V3A*)IH8! 
<!^Vin£LT<D5 2 5 ifl»*y» %2<D*vTMtR 
0SS1 2 2T\ ffcfrr^*ffirt®&ffl#Vout£tiJ$?- 

3J|itil®$7ay7rt©£iifg (>i§H^) ©JSi2Kte 
wicssyajsft*, ccdj§s. sg2©*-y73i}Kii]sgi 

2 2T*li Uv>'7*1 3 2J:y«t$&*n^> a— flcj: 

2 5 Z'tiHh-tftzmz ?=7x\znfcLtz* y 7ttiiit$B 

[0 0 9 7] C ©$2<D* 7 TM1R\s\&1 2 2-?2!iRM 

Kixy auftssRS? 57$ "j y<r>T— tit&rs??* 

«ai2]K1 2 4lC^?tl5o C©2fB*57fcail2]S& 
12 4T'li, Qfflt^Xtv^O)?— ZLLTO&Wgk 
t— 5HCttLTADRCffl3AWftT2fiS? 57. (± 
lc£(afc©MJSSt©fc4&<D?57#S) <D757lf$B 
£LT<DHft^b=l-KQ i AMiSft* ( (1) SC# 
RD . 

[0 0 9 8] M^T'**'; 1 0 9£tB1tirftT 
l^A2)iI<i!ffi^Vin<!:L7©5 2 5 iffi^<fc»A Jg3 

m <o®mwm?*W) : z<7 : i*'5'v7o : r— ? aim 
x— so *wwicffiya*n^o sg3©* 

v TM1R1s\& 1 2 3 THts U-7'7* 1 3 3 J: y fltSSzTft 

[0 0 9 9] C©m3^-y7iS«?l£lKl 2 3?aiiRM 
icljy ffiztftSliS- 2 57$ y 7©7 r -'?tti!j$ *57 
tttUEIBI 2 5 KG«g*ft£„ C<DSj#*57fcHil2]8 
1 2 5T*tt* Hi$?57'S'-y7W— ? £: LT<D&i!lg 
7 r -^«fcyKl$'75X (4lt»*©8S*S-rfc«)<D'? 
57#S) <D?57lt$BMV!bM#5ft£o 

[0 100] C©a$1S$BMV£±3U-ciSfl?-<ta- 
KQ i tt^^X^figlHlffil 2 6lc^?tl«o C©?5 



7SJ$[s]S&1 2 6Ttt> CftSijt1S*fiMV£|fffHb 
n-KQ i £fr5. fPfi)6-r^ai7]iHS!ffl#Vout^«i 

CLtfUBHISft* ( (3) iC#RS) o *LT* 
57x=]- KC Ltt» fffty^'J 1 3 4&£tfiEmiMk 
**'J1 3 8lcB*lbL7KU*flWi:LT«tt«!rft 

[0101] nwR/ty 1 3 4tcti, ttffinra££BB 

1 3 9-MS£Sftft:lBftHM9Vout*«Mr«*tt 

^57<D*SjC<D«»7 ; — S»W i (i =1~n) &m& 
£.!&®t&-\ 3 6?£j**ftTtt«arft*. *fc» IBSft 
flW**y 1 3 8tttt> ±3LfcJ:?lcffilk£J*[sltt1 

3 6T^»a*nfc#^57*5«j:tf#ttffiif«j©«sax- 

* W i ( i = 1 ~ n ) icftfS LfcIE8Hbfi5» S ttiESHb 
ffi»£«81 3 7T-£/££ftTtelW!3-n*„ 
[0 10 2] fl»**'J 1 3 4lC±2ISLfcJ:-5fc757 
□ - KC L tfffifctt L7 K l/Xflfflt LT«*S* ft* C 
E©fl6»/*yi 3 4^5*5713- KCLIEJ} 
BLfcftfifcHflHBlcJSitiffRx-^W i tfK*tt*ft 
T«e«83Wliltt1 2 7(c«ttft*ft*. /W7 
0 9lclB11*ftT^*A73H«fll^VintL 
T05 2 5 \m***)s »1©*»^5BRHB1 2 1 

$vZf(D9-$ (SURr-^) 6^iS»xW(clSl»Jaa*ft 
5. C©«*» Sl©^-y7aS?l2]»1 2 1?Uu U-7 

7^ 1 3 1 «ty«ie*ft*» a— yK*-3T3HR*ftfc 

2&£;iK*tJS Lfc^ 7 rttHWaica^T* 5» » 7* 
©»»><?»!bft5. C(D^ 1 7 TTS^EK 12 1? 
S»?WlclXyai*ft5 ; f;1iJ^7 7 , 0T-'Sf x i li*t!£* 

aawnaai 2 7ic«is*ft*. 
[oio3] Mraroraai 2 7Tt*. W'>7* 
©5 s -* x i t. Mk^cvi 3 4«fcyK*m*ft** 

Vout*«Wif **ttlHI5^P 
*©r-*yi~yptfWBa«fc3tllSft* ( (4) iC# 
SB) . *LT, C©jt^aj>fl»Ial»1 2 7«fcyW*tt 

73*ft*ai73H«fli* vout*«uar*iWttB*7'D * 

^rtOSBB*©^-^ y i~ypfiiE^b3i»lsliS 1 2 8 
lc«*g*ft*. 

[0 10 4] jBSMbflfty^'J 1 3 8l£:«±a«L/j:J:3 
lc-?573-KCL fi«BS^a L7 K U7tl« <k LT«*S 
*ft. COjEMfbfflWty^'JI 3 8»g»^7^3-K 
C L icttft LfciEttfbflltt S » 9* U «tS?3PJjSKl2ia 

1 2 7*ym**ft*T f — S'yi-ypwjiimcffifflzrft 

fc«ttx-*W i lc*tJSLftiEa<bflR»St(«a*tt*ft 
TiEmSRWSttl 2 8lc«»s*ft*. jE^bSWlHlK 

1 2 8T»» MbmiaunDKi 2 7*ytt73irft«r 
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— * y i~ y ptfznvtmi&TZiEmitams 

tlTiEmitZtlZ, CMC* IK flBMlT— **J§l*T 
( (5) iC#B8) rJfJta ( (4) 5£#SKD <M 
»f- ***tt£l!S0*,&iSMU:<J:*x-- *yi~yp© 

[0 10 5] C(DJ:5tCiEji<bjllg|HlKl 2 8?IESMb 

-*yi' ~yp' tt^fflisisiisi 2 9ic«*&*n«o c 
©SHoasai 2 9T«s 7*-*yi' ~yp' *^1~ 

tU7JiH£f!#Vout«!:LTv $1 ©S&^fctfiS 
IRJtlTL^li^lCtt 1 08 0 i flWtffflaStU %2 

5 2 s i ma*n*. 

[0 10 6] ±aiLfc<t5U:, #»£/$[2]S&1 3 6T\ 
ItS^'Mv^l 3 5<):»jn-K3-ft*£?7*©# 
Rlr- £fc<fctftfcfflraiB«£lH]S&1 3 9 T*5g*E;5r ft* 
filtaiflBh. v©fili*m\ ?5X«lc, ffi*S1t$8 

t o= 1 - 1 1= v, t2=h, 
t6=v 3 , t7=v2h, 1 8= 

Z.<D (7) St*ffl^*t» (5) mt. (8) St©*? 

[0 109] 
[»6] 

wj = Z o W jiti • " ■ (8) 

[0110] mmmz. ?mc£-3T&zimwxyZ$. 

E=Ie k 2 

k=1 



n> Ctlfflmt'E'J 1 3 4tC*S»«l*tl5o *LT, c 
(Dfii&^'J 1 3 4*»J* ^XH-KCUtfttSLT 

T«B£«KWI0B1 2 7T% tii*)iIHg!fI^V outfit 
/ST *UMfiiIiiR?a y rtcD&SSIO^— 5» y i~ y ptf 
iSS* tl£o L-fctfoTv 1 0 8 0 i fl^X G Afi^ 

^*ff9»*fc*dl©*»T-r StCttM LTfc < * 

[0 10 7] ±aSUi:J:-5lc < nra^'MV* 1 3 5 

[0 10 8] *t\ C©4»«^<D-«iJlC-P^TlttWr 

5o (5) iCo^fiEiCtcfews^T 1 — ZT'&zmm 

J-XT©ra<Dfci6, (7) iC<DJ:5li:. t i (i = 
0~9) «-sti-rSo 

t3=v2, t4=vh, t5=h2, 
vh2, t9=h3 

• • • (7) 

(4) SCfcJ:V (5) SWT* Eli (9) fCTSJ 
ft*„ 3CT% xik(i£ttH«®i#Bfl>*3l*y7tt 
Slc33lt5kSg<Djii^x— Sr, yktt*ftfc»l6T« 

[0 111] 
[«7] 



= J [yk-(WlX,K+W2X2K + -" + W n XnK)] 
k=1 

n 

= Z {yk" [( to«lO + ti W|i + • • •+ tgwig) Xik +••• 

k-1 2 

• • • +( towno + ti w n t +• • •+ te Wnfl) x n k ] 1 



= 1 (yk- [(wio +wiiv + ••• +w 19 h )xik + "' 

k=1 2 
+(w n o +w n |V + '--+w n9 h 3 ) x nk ] ] 



- ■ • (9) 

[0 112] «/J\=**lc<fc**»Ttt, (9) 5t(Dw [0 113] 

X ytc**(I«»tfOK3a:*J:3a:wxy**tt*o Ctl DK8] 

l& (10) az^*ti* 0 
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|E_ = y 2 (|±L ) ek = - T 2 tj x ik e k = O 
3w u k=1 V3wjj/ k=1 1 

■ ■ ■ (10) 

[0 114IWT* (11) SC, (1 2) 5&B<fc-5lc* [0 115] 

Xjpjq, WpttmZt. (1 0) «W\ *7?iJ£fB^ [»9] 

t d3) &o&o\zmi&ttti% 0 

m 

X j pjq = I x ik t p Xj k t q -.. (11) 



m 

Y ip = I x ik t p y k 

[0 116] 



[0117] co^m^t-mcmm^m^tmitiT 

I**. CcDiE^SiCWx ffl$tHL^ (Gauss-JordanO 

ansae) use^t* wxyizwTBfrn, tam?- 
[o 1 1 si B2». ±aL/c«inai7 r -'S'<DSfiE^ 

©W*5*LTl**. «6iP{l#£LT<Z>HD«# (1 0 
50 ifi^) A^S^fl^iLTcDSDfl^ (5 25 i 

[0 119] BI3& 52 5 iflre&1 050 i «^<D 

2 5 i m*7<n®%T*&>). <h*tt htfl 0 5 o i « 

[0120] c©sDffl#©tt*a*att*rp](c8iftiis, 

7k¥*lR»C4lft|!glC->7h*^Ts 8x2 = 16iSffl 
SD<i#SDi~SDi6££/«T5o B4tt» 
^(D8S|Ig<Dffiffl->7 htt«V 1 ~V8^LT^5c 
CiTHi, S0flr*©SB*(Rl<0iHiRBBPHti1 6T* 

»7 -f -iU K*» I" e J Mm? < -iU K*« LTV 



■ ■ • (12) 
[»1 0] 





wiO 




YlO 




wil 




Yll 




W12 




Y12 




wifl 




Y19 




W20 




Y20 




• 




t 




• 




• 




• 




• 








Y„9 


■ ■ 


■ 


(1 3) 



[0 12 1] V1©tt«*SD«*©5/7h*tf0i:* 

tifc*>©?*y. corns* Hommomfttt. som 

^Omm^tiLTs 4, 0, -4, -8<Dim*#0& 
5lc££o V2©tt«ttSDffl#Oi/7h»^1 

c©«£* HDfl^ixii, sdami 

©HfctcWLT* 7, 3, -1, -5©ffi«*»0<fc5 
tcft^o V3fl0ttBttSDffl*©S/7hatf2t*tlfc 
fc©?*y* C©»£* HDflreOMRfi* SDff^© 
■JRfcWLT. 6, 2, -2, -6©tt«*»OJ;3»c 
V4<DttttttSD(l*05/7h*tf3t*tlfcti 
<0?*y, £©*§£* HDft4©MH& S D«^^@i 
StJcfctLT, 5, 1, -3, -7©ttffl£ftO<J:5Kfc 

[0 12 2] V5©«»W:SDfll#a)5/7Hltf4t* 
tlfcfc©T»y. HDflHTOMKU:* SDfl 

*©■*£» LT* 4, 0, -4, -8©ttffl*»^«fc 
V6©ttttttSD«^©5/7h«tf5fc*h 
fcfc©?*y. £©*§£> HDA«©HXU, SDif 
©MEKttLT* 7, 3, -1, -5©ffi«*»oJ:a 



X1010 X1011 X 1012 * • ' 

X1110 X1111 X1112 • • • 

X1210 X1211 X1212 • • * 
» 

• • • # 

X1910 X1A11 X1912 ■ • ■ 

X2010 X2011 X2012 ■ • ■ 

• • • • 

Xn910 X n fl11 X r gi2 ■ • ' 



X1019 X1020 Xi0n9 

X 1 119 X1120 ' • • Xnn9 

X1219 X1220 ' ■ ' Xi2n9 

■ • • • 

X1919 X1920 * * • Xi9n9 

X2019 X2020 • • ' X20n9 

« • t • 
t 

Xn919 X n 920 • • • X n 9n9 
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tcDT-fcUs corns, uom^ommits som^o 

HfSSKfctLT, 6. 2. -2, -6<W.m#?£ote 
J&5„ V8<DTOliSDfl^0)->7hfi6 ,! 7<!:*n/c: i t. 
©T'fcy* COmS, HDft^OiSglUu SDft*OB 
igKttLT. 5. 1, -3, -7©ffi*B£8o<fc?U:£ 
5. 

[ 0 1 2 3 ] El 5 *¥*IpJ'V04K|lg©toffl->7 h 
tt8IH1~H4^LTl^o S Dfi^CD* 

¥*lRl©H*HHia:8T**y, fcTjAtflEO^lRliiS-n 

[0 12 4] H1<7)TO(iSDffi^<7>->7hffi6 ,s 0<h;* 

^omm^HLT. 0. -4©fittg£&oJ;3fc:&£o 
H 2CD«BHiSDffl^©>'7 hSAM tZtlttOT'to 
V, Z.Oi§S. HDffl^(DiB»is SD<l#(Dil^^ 
LTv 3. -1<Dffiffi£8o«fc-3U:&5, H3<7)tt»ltt 
S Dfl»©5/7 hfitf 2££ftfct>a>T*3&y. £<Di§ 
HD<I#(D®^tiv SDffi^CDHSIKttLT, 2. 
-2©tt*l£8oJ:-5Kfc£„ H4(DttflB(iS 
Dfl^©^7hStf3<fc*ftfcfc0?£y> 
HDfl^H^li, SDfl#©iIfiiK*iLT. 1.-3 
Otil.m*i$-0&?fcl£%o 

[0125] men, ±asL/c«fc-5icfia^ic8S 

*¥^lpJlC4SPgtC->7h3-tfTJ#5tX/c3 2aii 

© s Dfi^icM u s om^owm+m Lt-mso 
^owmcttLz. HDm^ommt. e*cd«t^-t 

[0 12 6] WUcmoTs ±5ELfcJ: ; 5lcSE33lR]lc 
*¥73lRHC4epg(C->7h*^#6n/c^t1- 

[0 1 2 7] H7tt, ±&Lfc«&T«l7 r -' 
ariflMWlT-i ?*fi)6^@1 5 0<Dfllfi)6^UT^ 
5, crofl&Jtflx— *£fi!8!H1 5 0tt» »6ipfl^<!:L 
T<DHD{|# (1 0 50 iff^) A^ATJ^n^A^? 

C<DHD{t^lCttLT;!k¥£<fcU'£fi<Dfia3l 
$Saa^T-pT> A7D{l^<!:LT4)SDffi^£i#£SD 
<I#£fi&E]Sg 1 5 2 A<ts C<DS D«^<0t&*i^M7? 
fi(C8»l& *¥^[R]lC4S|iglC->7h*^T. Sft3 
2S3SCDS Dfl^S D1~S D32^f 5fc460ffi*i->7 
hESSI 5 2 B<h£WLTl> N 5o C<Dtt*a->7hlslK1 
5 2 Blcii. Sil^|p|fcJ:tj : *¥^[Sl / v<0tttffl-77 hfiS 
*»jer*/<7/-*H. vtfAftSftt. c©fflffl-> 

7hIalK1 5 2Bli, filJjll#sinx/xCD!tttt©7-i';U 

ZT-mmttftztf. ^oi&oamiyy ht^mn^ioy 

-?>7U >7~7 -f ;U^^585cL^fiifflf£ltft$U-r7J 
[0 12 8] ««flT-*£flKMl 5 0ti(fi« 



-77hl2lKl 5 2B,l:ytiB7j3m3SDfHtSDi~S 
032*^. HDfl# (1 050 if!*!) fcffi£5iiIiS? 

oftmiziiLmzmmosDwmoT-tzmtRmcfR 
y tn i/caj7j-r as 1 ~m 3 <z>* * raijREiK 1 5 3 ~ 

1 5 5£WLTV£o 

[0 12 9] CftSJ&1~Sg3(D-S'y7TS}KH]S81 5 3 
~1 5 5li> ±SEL/i:iHl!(i^«iSS151 1 0<D3M~m 

3 ©7. 7jm«ihiss 1 2 1 ~ i 2 3 tmmimntzn 

5o Ctl5mi~m3(D^^7lStR[£l!Sl 5 3~1 5 5 
TSft $ tt5 7 7 y znURMMtt 1 5 6 5 <*> 

^•>7ffi^tf$BlcJ:oTJi^*n5o 7-v7JI!iR 
»Ih]SS1 5 6U:te&aT5»$757&U[a]!&1 5 8 

<fc y iU73? nsid^ 7 5 x<D7 5 xi» $fiM v «?n 
5. cnic<ty, m2o^7 7siRiHiKi 5 4ic^? 

[0 13 0] Sfc, «|f-: ?£fi&gH1 5 0W, SI 
20)7-y7ig|KlslS&1 5 4T'3»RM^ym*n5^M 
?7X^7 7'©f-'5! (SDH^x— ?) OU^l/ft* 
/ \'7 ->£8tB U C<D Is^llMV \'7 - VKS^T 

sp^757^aiLs tot^xmmmti-rz&m 
57.^aii2]Ki s 7«sL7t"5o ^©aM^^xsiai 

0K1 5 7«. ±®Ltc®m9m&m®-\ 1 0<OSH7 

2 4«i:i^aicafi8^n«„ co&m? 

A«tHl2li»1 5 76^6Wv SIB^T^^vT'Wf-^i 
LTOSS Diligx— J^SCDBfi? <ba- KQ i tfffill 

75x=&^-r757ii?fit Lrm7j?ti*„ 

[0131] $fcs «OffllT-*Sl3aSB1 5 0W. » 

3 y Timmn 1 5 s T-s»?Micisiy msnsij^ 

757^-y7W7 r — > (SDI^t- ?) .ty^ iiclft 
$0aS«a"rfc«)CDl!l$7 ; 5X^tHU -?-075A 
if$BMV^ffi73r5Bl$75X«tiJ[H]ffi1 5 8^WLT 

fl#5aagpi 1 o<7>»i$77*fcaj[H]s&i 2 5i:inatc 
afig^-nso c©si*757^aiEKi 5 8T*«. sg3 

CD^-y^RIalKl 5 5T'iSJRWlcl5{yai?n5ii!l*7 
57^7 7<7)x--5' (SDIff-^) frS7U-/*H 

[0 13 2] $/c> flWMT*— ?4fi2SHl 5 0l±, a 
R8777vfctUl2]S&1 5 7«tym73?n52H777>CD7 
77s1f«li:LT©Sfi?<b=i-KQ i K$757«5 
fflSKI 5 8J:yffl7J*tl*i(l$75X(07571ffiaM 
Vlcg-^*> HDfl# (1 0 50 ifi#) 
^S-rS^^T-^-r^^Xzl- KC L*»*/t46© 
^7X6filtIs|S815 9S#LTt^. <l<D7-77£fi£|s) 
B1 5 9fes ±SELfcia«!fi#i!lSSl51 1 0O<75XS 

fiEiHiBi 2 6 ti5)aicafiE*n5„ 

[0 13 3] S/c. «6»ffl7 r -*<feJS8H1 5 0 liv A 



(19) 
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7Wr1 5 1 iC&fcSStlS HD<§#J:tMi5ft5>iBii 

y (c*tHMi»JS LTB 1 7 7>ilRls]!& 1 
5 3 THftttKK >J fflSft**)!* 7 7V>r-* ( S D 
mm?-*) x i SHDBigx-SyK^tl^ftfcf 
tSLT75*Sfi8ls]S81 5 9J:ym7J2m*?5X3- 
KC Li, BETJftfc^tfTkTTJfc'V©^^ MI© 
M°5*-*H, V£»5. ^xl^TMX.. Mix- * 
wio~w n 9^^ ; 5fc46©IE^e5C ((13) 5t#S«0 
££/drrSIEB7Jgje£fS8in 6 0£WLTl^ 0 
[0 13 4] £<Di§£. HI©HDiIXr-'Siy i:-?-ft 
CJitf5t5niC?l? 7 TUXx-* <!: ©*§*££>-£ 
T^T-ttfS.tfLZftZbK GM§->7M2]S&1 5 2B 
'MO/^/- * H, V«*£E£ftTl^T*¥fc<fc 
tfSiI©ffi*|->7 HBfi 5 ISP§WlcS'(bLft:3 2ffi-H©S 
Dfi^SDi~SD32tflt&£j*£ftTl^ CtlKJ: 
»J IE«*SjC^fiE95 1 6 0 Tli£ < ©¥Sr-$ tfgB 

d i~ s Dn^m^.s.mLTmw'f— * *mm?% c t 

T% tfltiacBBr-ffclSfcaoittar-** 

[0 1 3 5] fc*5> m^-S-Ttx m-\<D$vTM1R\sl& 
1 5 3 ©M£ft£B$H£fctfJl©«£lH]K£iaBr *;:<!: 
T\ Z<om 1 ©* 7 7S^0ai 1 5 3 6^5IE«^@iC4 

bbi 6oiciBSh*sDBBr*-*x i©$-rs> 

[0 13 6] «8Stgx-*£fi££B1 5 0ti, IE 

r-**B»i 6 1 c©3w&snfcffi»ar-*w 

10~wn9*EB-r*«Ra/«y 1 6 2£*BLTl* 

«. «awix-*a*»i 6 1 lE^es^j* 
[0137] H7fc5tTi»ar-*4BaBi 5 o© 

■W*IWBr*. ATJias? 1 5 1 (CttftBllt LT© 
HDi§ (1 05 0 ill) tffttgStU *LTZ:©H 
D||fc:»LTSDll£B0Bl 5 2AT*¥*}J:tf 
BB<DB3l*«BtfiffcnT£Blld: LT©S Dl* 
(5 2 5 Iff) tf***n*. COSDlltf 
tt|->7Ha»1 5 2BK«»fftU CCSDttfflJti 
B#BB$lqllC8BB« *¥*BlC4BBK5/7h**l 
T (H4. 05#BS) s 3 2«S©SDfI#SDi~S 

[0 13 8] cn5SDft#SDi~SD32J:y. B2 
W*7WHI1 5 4?, H D«^lC^>iBiSS© 
SJaiCffiS'r52F^^ : 7X^-y7©T : — Si (SDIfr 
-40 AMtRWlcBiymJtlS. C©B2©*7 7a»K 
EISS 1 5 4 * 7 TBttftlBBB 1 5 6 <fc U 



ft*, B$*5Z«Ui0Bl 5 8?BlH*tl*tt**5 
Xlc»l6Lfc* 7 T'ttlUlcl^Ts * 7 7©2!iR 

[0 1 3 93 C4>*20*97liRBB1 5 4T3URW 
lC|yai*ft*3B77X*7 7*©r--* (SDBSf 

-*) «ffiM^5xttBstti 5 7ic««a*n*. c© 

LT©SS DBBr-*(E»LTA D R Ct&Wft 

js^nrsHf 77 (£icffiB«©»Baa©fctt©* 

7X#B) ©^XlffltLTWUfl^bU-KQ i 

iisn* ( (D ic#B) . 

[0 14 0] ffifi->7 h BBI 5 2 BTIStl* 

SD|^SDi~SD32«fcy> B3©*7 7UiiRl2]»1 

5 5 t\ h Diiici«ssnRojiiaicttir«ii» 

^7X^7 7"0f-^ (SDBBr-*) tfflftttlcB 
yiU*ft«. £©*§£> *34>*y7lHRBBl 5 5? 

■nwiKa^T, * 7 7*©»Rtf fftoti*. 

[0141] C©B3©»77lftls]B1 5 5?Bftn 

-50 i*tt$?77B(iisBi ssiciBstis. c© 

»*75XttttEI»1 5 8TU Sl$^5X^7 7©7 r 

*©8B*BTfci&©*7*»S) ©* 7*tt$BMVtf 

[0 14 2] C©«*|*MVi:±»Ua«*fc=l- 
KQ i tt757.^fi)6lilffi1 5 9K#£;*-tl5o C©75 
X^fiKlHliai 5 9 Ctl6«l*«BMVtlll^k 
3- KQ i tfr$. H DIKcl^aSBXtfBr^^ 
5X*sr*7^3-KCLiWI6tl* ( (3) IC# 
B) o 

[0 14 3] ffi«->7 h0iSl 5 2 BT'iiStt* 

SDIISDi^SD32J:y« BlO*f7lWRBBl 
5 3T\ HDII(C|«SSBX©Ba(!:(aBr«7B 
*77"Of-* (SDBBt*-*) tfHRniCiytllf 
ft*. C©ii^ BIO^'VTIKRBBI 5 37li, 
7 7SJR*Jffll[2]as 1 5 6 <fc y 7 7teStBffl 

(CSCJ^T, 7 7©3UR6M7fctl5„ 

[0 14 4] ^-LTx ATJJS? 1 5 llcBBStlSHD 
Uff 6tl«%SBBx-i >i LT©SH DBSf 

b 1 ©^ 7 73i9!i2]a 1 5 3 TBttnicny w^ns^ 

B*»7'07 s -* (SDBBt-*) x it. SHDB 
Br— frylcf-trniWlCLT* 7X^fiE0ffi1 5 9 J: 
ytU73**xi.^57>=i-KCL<!:x SilTJlRlfcJ:^* 3 ? 
*B'\©tta*>7hffl©/<5y-*H. Vi:6^S. EB 
3&B£C£BS1 6 0Ttt. ffittar*-* 
wio~w n 9 ; £^'r^rc«)WiEtl73^iC ( (13) 5t# 
B) 

[0 1 4 5] *LT, l«ar-4i»B»1 6 1 ?*© 



(20) 



*#li2 0 0 2-1 96 7 37 



m\tr Kux^w^nfc^sa^^'j 1 6 2iciBit*n 

[0 146] COJ:?^ E7fc^TMMIx-*£fiJ6 
SB 1 5 0 fcfcl>Ttt» m 1 ®M<I9M9& 1 1 0<D 

mm***)/*** i 3 5 iciai£**i3&?5 

[0 14 7] flMT-*O£ri^0tt«>ffillC 

■o^zmmtZo zomfc&^Tt,. ±&Ltc (5) a 
0i^mA\zn^mLir— » T'&zmmT— s» wi 0 ~ 

[0 14 8] H8U\ £<D0lJ£>«fc§:£^LT^£. ±Ji 

*H. VlCctoTSil*lRHC8S|lgv *¥*IrUC4|MI 

X W= Y • ■ 



(4) iCo^jCcD^aT— >w i *a«r*. *L 

[0 14 9] *1\ «3eao«Wr-*ffl*»**IWH 

-r*, :c?ii, (4) awitsaflMnax-^w i 

( i = 1 ~n) «fi/J\=SacU:J:»J«46«ffil«S«-r«>«> 

ttx-*, YswMfcLT. (i 4) a©ts-»j*ea 

£<D (14) a»caSt*T» mtt¥Sr- ?<D 

[0 15 0] 
[»1 1] 

( 1 4) 



X = 



X 21 X 22 



Xm1 Xm2 



X 1 n 




Wi 




y 1 


X 2n 


, w = 


Wz 


, Y = 


y 2 


X mn 

> 




Wn 

x > 




V m 



[0151] (14) J: »J iRHtfhfc 

x— *fc«/JOieS*flWr*. C© (14) AOMB 

aaast,^ d5) so»e«sd«*ji«. 



[0 15 2] 
[«1 2] 



XW= Y + E 



E = 



e i 



e 2 



(1 5) 



[0 15 3] (15) 3«>a&£8AfrS« £Wi<0« 
ffifiltiv (1 6) a©e2*»'WcT*jMWrtyfi-3 

«^t*jtsn*. r*b*» (17) a©*f**%* 

e 2 = I e i 2 ■••(16) 

1=1 



e m 

\ / 

[0 154] 
[ft1 3] 



9 e 1 . 8 e 2 . 
e 1 +e 2 + ■ 



3Wi 



[0 15 5] (1 7) iC<D i (CS^< 

ZtlZffitcT. W1, W2, • • • , W n *S 

UmtfJ:t\ (1 5) a©»M*s^e> 

(1 8) iC*M§5tl5o (1 8) at (14) 



+ er 



9 6m 



= 0(i=1.2. ---.n) 

• • • (17) 



atfribs (19) SCtf»6ft*. 
[0 15 6] 
[«1 4] 
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a e i d e i _ 

= XI1, ^777" = x 12, ■ 



awi 



awz 



d e i 

ewn 



Z 81X11 = 0, Zeixi2 = 0, 
i=1 1=1 



= x i n (i =1 . 2. ••■.m) 
■ ■ ■ (18) 



, Z e • x i n = 0 
1=1 



(19) 



[01 57] *LT, (1 5) 3tt (1 9) iC<i:fr5s [0 1 58] 

(20) awiBiissatfwsnSo mi s] 



m m m m 

( Z x i 1 xj V)Wl +( Ixji x izWz + - - • + ( Z x J l x inWr, = ( Z x jiy j) 

V J=1 ' v l=1 ; V J=1 ' x )=1 7 

mm mm 
/ (^X J 2 X J l) W1 + (^Zx J 2 X J z)W2 + ■ ■ ■ + (^X J 2 X J n )Wn = (^X J Z y j) 



• • • 



( I * |nx j 1W1 + ( I X|r»u)W2+' ■ ■+( I X |nx |»)w» = ( Z X|ny () 

• ■ • (2 0) 



[0 15 9] (2 0) 5£<0IESi£JiieW:* *HJ»<D»n 
[0 16 0] MC, SSDffl^lcWfSLTtfig^n/c^ 

Oyhi = k»hi — (WiO+Wi|V +Wj2h +WJ3V 2 +Wj<V h +W,5h 2 

+w ie v 3 + w i7 v 2 h+w i8 v h 2 +w i9 h } ) 



[0 1 6 1] SfiyKx— S»Wi (i=1~n)W\ 
ffl7 ; -'S'wio~Wn9^ffioT. ±igLfc (5) 5£?8St 

mmTzctz*z*.zt. mmt. (21) jCT*S3-ti 

[0 162] 
[»1 6] 



k vhi - I wjjtj 
1=0 



(2 1) 



[0 16 3] CCT% t ±SE© (7) SlC/T»*tl [0 16 4] 

ti^. (21) aizm'b-mzftmzitzt, (2 isn 7] 
2) wisnso 

^- If <->'-?{* faff 1 )- 

= - I I 2 tje vhi 



= o 

[0 16 5] CtT, Xjk. Yj^^-n-Fn (2 3) 
it (2 4) ^<DJ:-5lc^«-r5<!:. (2 2) itt* (2 
5) St<DJ:3£«$ift;l5n*. C© (2 5) jCfclE*! 



• ■ • (2 2) 

[0 166] 
[»1 8] 



(22) 
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x jk = Z I t jtk 

Yj = I £ tjkvhi 



(2 3) 



(2 4) 



xoo 
xio 



X11 



X09 
X19 





wjo 




YO 




wii 




Y1 




■ 
• 
■ 




• i 

• | 




_ wjg_ 




_Y9. 



[0 16 7] W9lt. EI8lC/T^-r«l^S^T«li(ffl 

t— 5r*4j«r*flwair— 5»^sfii so' mm 

tO 1 6 8] ^Uffix— ?^fiKSH1 5 0' tt> A734S 
— 9 y Ic-f-ft^'tlttl&LTSS 1 y 72»RII]S& 1 5 3 

T'mfommvtoisnttmv'yzfnT-- 9 (s dhx 

r— 9) x i #HDB*r-*y(c**if»ft»(6L 

LtA^e, t^xmc mtT-wx u=i~n) 
zmztctboiEmiswa. ( (20) 5C#rs) ££j$-r* 

IE*!£8A£jfttf 1 7 1 *WLT^*o 

[0169] z<Dm£. -mwHommT— 9yt*tl 

T*?® : r-<9&£.titttlZt\ <ftte->7U2]S&1 5 2B 
^©/<5/-*H. Vfi«ll^S:S*nTt>oT3 2fflg 
<DSD#^SDi~S D32tfM%£tt£tl?^$* HD 

fffrtlS, CtlfcJ:^ iE^SiC^fi)695 1 7 1 Tl*> 

$W i ( i = 1 ~n) *i#3fcA&©iE*i£fIsetf4ja* 

[0170] ttcs mm^-^imm.^ so' \t. 

?nfWLftS^5XfflM7-*W i £*4&5& 
Sr- 5»J*^gP1 7 2^ COSSDf|^(C*tJSL/cS 

if- 5«wio~Wn9*ti ; 5'fc4&cOiE*i*eie ( (2 5) 

ic^aa) *£j£-r*iE*8;**§ie£i8gin 7 3^*wlt 

[0171] fifcSgx-^fig&SI 5 0' li, 

TEW5&££.im-\ 7 3T^5^SlC^fiJ6*tlfciE^ 

*aa*Wt^T» £?5X<0«&«x-*wio~Wn9* 



• • ■ (2 5) 



Wf- *wio~w,fl*ettr*ttR«>t II 1 6 2 1 

[0 17 2] 09lc^r«38fflx-*£fi)6gH1 5 0' 
OZOmt. E\7lZ7F.?9kffl&T~ 3i£fi!c£H1 sot 

5 0' (DK^^BiB^-rSo 1 5 1 (Cttftffll* 

£LT<DHDi» (1 050 i tf«IS*tU *L 
TC05HD«#lcWLTSD(i^«lHl»1 5 2 AT* 
¥£J:l«B®lll3IStt«tffffcftT'£ttfl»£ LT<0 
SDffl^ (5 2 5 l<H) #4***1*. *fc» C<0S 
DflHHMfeMS^hBKI 5 2 BlCfl«&**U C©SD 

(B4. EI5#SS) » 3 2«S<DSDffl^S 
D1~S D 32^(11*^8**17^ <. 
[0 17 3] iIfte>SD{P|SDi~SD32<J:»J> £2 
©*v7lKR0tt1 5 47% HDft# (1 0 50 iff 

©f-$ (sdist-?) 6ssiRWcrcyaj**i5. 

C (D^ 2 <D$ -y TSMfRBSg 1 5 4 T'li. * 'V TlHRfeWI 
@SS1 5 6«fcy««S*tl5. »)$?57xfcU[2]SS1 5 8 

[0 1 74] Cl(Dm2(0^'y7SJR[ElKl 5 

[zwjtiitn^m^^x^yyoT— 9 (sdh^t 
-*) ttgp^^fcmisis&i 5 7ic««g*n*o 

2fffl?5X&ai2lS&1 5 7Tl*s 7X^y7<07 
— 5» <t: LT©& S D mfUr- $ left LT A D R C tmtf 

mztiz ( ( 1 ) jC#Ra) o 

[0 17 5] $fc. tftffl->7 HhI^1 5 2 BT'if 5tlS 
SD<l^SDi~SD32«fey> m3<D*y7"S!iRlHlS&1 
5 5T% HD«^C^;±giS«<rjjajaiCffiH-r5K)* 
f^X^ y^ODx— 5» (SDiSSgx—Sf) A^iRWlCffi 
»jmS-tl5o C©li^ m3«D^->7SS?[2]l»1 5 5T* 
tts ^ -y TlMRIinPiaB 1 5 6 <fc U ^ v 7ffi 

[0 17 6] C<Dm3<D^7T>lilRl2lK1 5 5TiSJRW 



(23) 
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-$i:LT<0&SDiaig7 r -*<t: , JSl??7X 

[0 17 7] C©»*W«MVt±xELfcfia?<b3- 
KQ i tt-75X£«&1 5 9lC«^tl5o C©*5 

x^jsbssi 5 97tt, ztizmzmMv tn&wt 

a— KQ i HDdfluiS-llI^irSf 
5X=&/^r-77X=l-KCL6M#5n5 ( (3) it£ 
HB) o 

[0 17 8] fflffi->7 Ms]^1 5 2 BT'iiSnS 

s om% s d i~ s D32J: y > 8 1 •> TjSiRsss 1 
5 3T\ h Dfl^tc^saaiiigcDigaicffiB-rs^a 

?7 7©?-? (SDMRr-*) ft^WlcffiytU* 
tl5o C<7)i§£. mi<D^-v^SJRlHlSS1 5 3T'li, * 

» ^s^JisiiHiis 1 5 6 j: y ns* * yi&m « 

[0 17 9] *LT. A7Jiffi?1 5 1 lCiMa'£tl2> H D 
fl^J: y?l6n5)iliS^x-^ £ LT<D£H Dli^x 
— S»yt, CODSHDHmx— S» y K^ft^ftfcfJfcLT 
M 1 y THRIsIB 1 5 3 TitUKWfcSX »J Hi* ft*? 
SiJ^'y^Ox— > (SDISr-^) x i i:, S-H DI 
Sgx— frylc^ft^ftfllfcLT^X^igS&l 5 9«t 
yiH73*n5^5Xa-FCL<!:fre, iE^SiC^fiE 
g)51 7 1 Tit. S DfI^£j$E]!lg1 5 2T*£fiK£ft£& 

Wi = Wio+wjiv+W|2h+wj3V 



W i ( i = 1 ~n) £ii£fc46<DIE8t£8ii; ( (2 0) 
[0 1 8 0] *LTs mr-Vm®! 7 2T*0iE 

17 3t'li> C©£SD##U:*tt*'n*fr&Lfc&*5 
XCD^Sx— ?W i t. SB*|pl*J<tO : *¥^rS)^©t£l 

S'wio~Wn9^# ; 5/j:«>^jE^liiC ( (2 
5) iC#!S) 

[0181] ^-LTx tttJMr— *jfc;gsn 7 4?*© 

n9# *tt&tU WmMr— J»wio~w n 9«^5^S l J 

ic7 Kux#«*ftfc«»«*t y 1 6 2ictBis*n 

So 

[0 182] COcfcSK, HSlc^rMMIr-' 5«£fiB 
g@1 5 0' iC&tvrt. E1©@®fi^SaSgP1 1 o 
'M>* 1 3 5KE1Mrft***5X©«R 
If- £ wio~wn9*4fiEt"^ d £ tf'T^So 

[0 18 3] fc*>\ El 1 ommm&m® 1 1 ot-^ 

AHSt*— 5»Wi (i=1~n) ^fiK-TSfcttlt (5) 
SC©£fiM*tefflLfctf, fllxtf. (2 6) it (2 

[0184] 
[381 9] 



2 + wi 4b 2 + Wi 5V 3 + W| sh 3 
W 2 = W 2 o+W2lV+W22^+W23V 2 +V^4h 2 +V^5V 3 +W26h 3 



W j = W i0 +WjiV +Wj2h +Wj3V 2 +Wj4h 2 +Wj5V 3 +Wj6h 3 

Wi = w 1 o+w 1l v+w l2 h+w l3 v 2 +w 14 v h+W| 5 h 2 
W2 = W2o + w 2 iV+V52h+W23V 2 +W2 4 v h+w^sh 2 

Wj = Wjo+Wjiv+Wj2h+Wj3V 2 +Wj4V h+W|5h 2 



(2 6) 



W„ =w r) o+w n ,v+¥h 2 h+vsv,3V 2 +»v l4 vh+wh5h 2 



(2 7) 



[0 18 5] hi aBfitflraufflBn 1 oicfcit 



3 0 01CJ:-3T. V7h I 7i7T'^-r5J:tt,pr^T* 
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[0186] **\ iai oizTntmmimmmSiWs o 

0 fcOlNTtaWT c<Dis®«^sass§ 3 o o it, 
£B^©ttfMrM»T*C P U 3 0 1 COCPU 
3 0 1 ©Bffra^5A*«HMl7 s -4'»fl { tttt**ifc 
ROM (read only memory) 3 0 2<!:. C P U 3 0 1 <B 
f^H^^ffifi)6t"5 R AM (random access memory) 3 

03i:«WLTt^o c:necpu30is rom3o 

2 fccfctfR A M 3 0 3 it. * ftftl/U 3 0 4 (Cffi^? 

[0 18 7] mmm^ummm^ooit. fl-suta 

1tgBi:L.T<D/\-KT'f 77 ^^7 (HDD) 30 
5t, 7P>>tr- (BflOW) 7 r -r77 3 0 6£K5-< 
7Y47D7k;-T-f X* K5-f7 (FDD) 307*: 
«*LTl*<5. CftSK7-f73 0 5. 3 0 71*. *tt 

*n/<7 3 o 4icMKrtiT^«. 

[0 18 8] Bi®fi^fflaSll3 0 0tt, -fV* 

-*» hsoaflNiM o oicW«*/-d*«««-c?»iwr* 

5M»3 0 8**LT^*. C<Dii«giJ3 0 8(iv -TV 
* 7 1 -7 3 0 9 £j> LT/ <i7 3 0 4 Kttfltf ftTV 

[0 18 9] H«fl#«HI8IH3 0 0tt, a-+f 

f>*7x-*8P*ffiJtTi,v5. cjw- •M'>*7x 
y«>aS««2 0 0tfS©yt:3:>fl»R 
M*g«T*y«:/fl»SfflB«3 1 0^:, LCD 

(liquid crystal display) S?* % S£St : -<77L"i' 3 

1 1 fc**LTt*«. £#083 1 Ott-f V*7x-A 
3 1 2%^LT/U3 0 4lt:«IS*n, BaHEr-fAT' 
L"T3 1 mf>-5»7x-73 1 3£fl-LTM7304 

[0 19 0] HttfflH»U«ttll3 0 0& A7JII 

tStfi^Vinc: LT©5 2 5 i {I#*A*Jf*fci6<DA2J 
«?3 14i:, tt*B«Kl*Vout*tt*r«fc»Ott 
7j4ir?3 1 StfcWLTl"*. ATjiirf 3 1 4li-f>"J< 
7x-73 1 6£ftLT/<7 3 0 4U:}6S&?tt, 
W774ir?3 1 5tif >*7i-73 1 7*<rLT/tt3 

0 4Ki£ili*ft*„ 

[0 19 1] CC?, ±5ELftJ:5lCROM3 0 2li:ai 

y fc> a itwr-r v#-*» h * loanm 4 0 0 «t y m 

fl»3 0 8 *rtLT#* VP- KU A-KtVA?* 
RAM3 0 3lcSfltL?ttJir«Z& i e»?««. 
Cti6»17'P^A^MM»ll7 f -4i»«7n'ylf-7 r 
-f77 3 0 6?«ttrSJ;3lcl? < bJ:l\> 
[0 19 2] A*lMlfl4Vln&LT0>5 2 5 i 

fl»*A*«?3 1 4j:yx*j-r*m>yic. *»/\- 

Kx-f 77 ICIBSUT^*, SSk'Urf h>& 
£0>iMm 4 0 0 <fc y ilflffi 308£fl-LT#7VP- 
KUTt«fct\ B73iI««*Vout*tt**»3 

1 5ictuAr%m>yv fc*iMi*n£Mi?LTT-r7 

7U^3 1 1lcflttftLTH«l«w*Lfcy» *Sfctt/\ 



-Kt* 77 fct&IA Life »A ilfl»3 0 8*fl-LT'fV 

h*ir©afi«4ooicsairsj;3icLTt» 

<fcl\ 

[0 193] Ell 1<D7n-^ + -h*#KRLTx 01 

o ic^-rm»fi#*assfi 300 izsntz* 

% V in<fc y UftBiHie Vout*ti 5fcJ681B#IB«K 

[0 19 4] **\ Xx7 7ST1T% aaeiMu 
7x->7ST2T\ A»BflMl*Vin*7U-^*tt* 
fctt7-f-ibK*ttTX*r*. C©A*JlMMI#Vin 
tfA«B?3 1 4*yA73*n*»dKW:s C©AfcH 
•flWVin *«WW-*H*t-^*RAM3 0 3K- 
BWfcttHW*. C©A*lih«fl»Vin #M- 

Kr-f A*fcE»*ftTt**ilftfctt» A- Kr-f 77 
K5-f73 0 77C©A73ifflffl!fll^Vin*R*ttJU t 
OAWMflWVin *«j8T*1I*t-**RAM3 
0 3fc-BSttfc*afrr*. f-LT, 7xy7ST3T\ 
AfcK*«#Vin<D£7U-ASfctt£7<f-Jl>Kfl>tt 

*£SW\ 7xJ/7ST4T\ ffla*!*?**. -73. 

[0 19 5] C©7x>y7*ST5?W:> a-WU«a 
>Ssfl« 2 0 0 LTSStR LfcStftTj 35 (MM 
OflWbdfe) tC»Brr*n/m©«*JBl,*T, U73li 
•«*Vout*^T*JWffl*7Py7rt0«WR© 

T\ *ffili«7'P'y'>rtcD§il^cDtt«1fiah. vfci 

(5) 3) KJ:oT» *{&H*7 r Py7rt©aiBIHc* 
tlWlM* L*\ &757<D«l;£sC ( (4) 3#Ra) © 
fl»x-*W i Z^mtZo 

[0 196]^lCv At : >7 , ST7T\ 7xy7ST2 
■PA**nfcA73WMI#Vln©H*x-*«l:y» £& 

r^sB^wwi* vout*«wir *i«ttimi67P » * 
icfei>T ai77H^€^ v outoiii^x- * * mzwm& 

*7Lfc*Sfr*«*r*. H7LTl*«i:*tt» 7sr 
•y 7S T 2 tCRy, *©7 U-Z*S fcli7-f -^U K©A 
77il®€#Vin(7)A7Djiaafc^?.„ -73. «Stf»7L 
Tt^ft^t*!*. Xx->7ST9lCJitr„ 
[0 19 7] C<D7.x)>7ST9T'ttx Xx>7ST7 
T'Uii* tifc f 5 7s * y 7©li« ^-^6^-7573- 
KCL££fiK-r5o fLT. Xt*^ST1 0?, ^© 
lc>tJ5 L fcfiKSfx - ^ t » 7© 
SDtS*7 r -'5'«'ffifflLTs JtJtSClCfcy, tti73HISlfl 

^vout^fliBU-r ?>*tttism7P •> ttoo&mmo?- 
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[0 19 8] CCOXolC* 01 HC/TV^P-^t-h 
K%?Tym*tZZtT\ A73*tlfi:A7Jil#fi#V 
Intom*?—. *£«J3ILZ\ Hi7Dil®fi^Vout<Diij^ 
x-^^f^Ctft^Tt^. ±BLfc<l:?[c« CO<fc5 

ic«istT^enfcai7jini!ffl^vout^tij7j4s? 3 1 

1^73 0 5fc«B*nT/\-Kx-f A* (Cl3«*ft 

[0 19 9] $fc, «iagHOBI^tt*l8-rS6\ B7 
©BBBt-i *£fi££S1 S OiZtSltZUSMZ. V7 h 
7 i reftar* C £ *>rJB?**. 

[0 2 0 0] 1211 2<D7P-x*-f*£#S!8LT> #S 

Bx-**£«T*fctt©»a#B*Kwr*. **\ 

Axy7ST2 1T, BBCBttU Xf*rST22 
T\ ¥BK«totl*» SD<l^<DfiZffl-77HS (ffil* 

T, Ax>7ST2 3T\ £T©tt«5>7hBlettLT 
^fl^ofcif^*MJ£r*. £T<DtittB->7 hB 
tcWLTWflWatJT^ft^i:*!** Xx'J/7ST 2 
41CB6. 

[0 20 1] C©Xf7 7*ST2 4T'^ K55l<DH DH 
«r-**7 l/-ZJWft*fctt7<f-JU KBBTAW 
5, *LT» Xx>7ST2 57\ £T<0HDB£x- 
*Ic"7VT»BjW*7 Lfc*gfr*«Sr*. *S7 Ltc 
Axy7ST2 2fcBoT» &<0tt*l->7 hfil 

*bjrlt, JMLtctmm<mmzmvmt. -is. 

B7LTC**l^*tt» Axv7ST2 6lcjgt?. 
[0202] C<&Axy7ST2 6?l*, Xx>7ST 
2 4?A**tlfcHDBBx-*J:y» Xf'^ST2 

2T-s»?*n/i:ffiffl->7 H&mma->7 btnitsD 

B«x-**£/OT*. *LT, Xxy7*ST27T, 
Xxy7ST2 6T£B*ftfcSDBBT--*J:y» X 
T77ST2 4ZA*)**x/c&H DBBx— »lCtt£L 
77^7 7*J *tf*B* * 7*©BBt-* *B» 
T5„ *LT. Ax7 7ST2 8T\ £/8S*lfcSDB 
Br-*$>£B«lcfc^T*B*lB*B7 LTl**frB 
W«0Ji*»7LT^*l:*tt» Xfy 
7ST2 4fcMoT\ *©HDBBr-*©A;&**5-3 

*B7LZV4t % £*tt. Xt^^ST 2 9IC&&. 

[0203] C<0X7 1 y7ST2 97l±x At*7ST 
2 7 ?Bff Stlfe? 7 A* * 7<D S Dllf- S« 6 7 
5A3-KCL*£j«T*. *LT» Axy7ST3 0 
T\ IE«73SiC ((13) £*B) «£J3W*. 
tC, 7f»7ST2 7l:I?5. 

[0 2 0 4] $fcs Xx77ST2 3T\ ±T<DiSl.1S~S 
7hBlc»LT¥Btf»*>7fcfc*l*» Ary7ST3 
1 (Cjtt>. CWXx->7S T 3 1 Tii* IE*l7JfIifc£» 



*»HU 7x7 7S T 3 2Z\ f-OBBBx'-**;' 
t'JKfiHSFU *<7>&lCAxy7'ST3 37\ iflS£*S 
7-T^o 

[0205] c<D«t-5li:, B1 2\zmr-?u-**-V 
fc»oT«GB*T*C£?» B7KjSr«BBx-*£ 

[0 2 0 6] $7c> BSSBOBijittWrSfr 139 
©flHSar-*£J8ffll1 5 0' KStttUBt., V7 
^iZTSBrJB?**. 

[0207] B1 3<&7Q-x + -h*#BLT\ fi&» 

Xx>7ST4 1T% »B*MttL. Ax*7ST42 
T» ^SlCffitotl*. S Dff ^<Dtt«->7 hB («A 

T» 7x77ST43T\ BT«>ttB3'7 hBKttTt 
B»r-r *<0*ffl»Btf»7Lfcjirefr*«jrr*. « 
7LTt*ttl*&e& X?y7ST44lcB&. 
[0 2 0 8] E®Axv7ST4 4?tt, BBQHDB 

So *LT» Xx77ST4 5?\ £T©HDBflix- 
*lcoi^TMHItf*S7 Lfc<«^*«Sr*. »7 LT 
ivfcb>£6l& Ax>7ST46?, Axf7ST44 
■PA**nfcHDB*T-**y» Xt» 7S T 4 2T* 
BRSftfcffifflS^ HBJSttffifiS'7 htftiteS DH* 

[0 2 0 9] ^-LT, Xx7 7ST4 7T\ 7f77"S 
T4 6TSl«*ftfcSDWI5r-*J:y» Xf'^ST 
4 4TA^*n/c^HDgj|g7 r —S'lcmL7x ^57. 

Ts X7 L, y7ST4 8T\ 4fi8**lfcSDB*T-5iO 
^B«ic*^T^B«ra*»7LTl"*^5**«Sr 
5, ¥VX»*B7LT^«^#M:. Xt<>7ST44 

fc&MgowBtiiysu -7j, ¥ssaa«*i7L7 

f*^<S:*«, X7 1 77ST4 9lCJit,-o 

[0 2 10] COX7y7ST4 9T*tt, Xf? 7ST 
4 7 T-Hif* tlft:7 7X*yr«SDMSf-*fr6* 
5Xa-FCL*Siaf*. f-LT, *x*7ST5 0 
T\ flHRx-^SBSfcaftWIEBJWMC ( (2 0) jC£ 
HD *Sfel«r*. f-CSHCs AX77ST4 71CB5. 

[0 2 11] ±a»L7cX77 7ST4 5T. ^TOTHD 
B«7 r -*lC-3^T«a« t »7Lfct*tt» 7>x'>7S 
T 5 1 T\ Xf» 7S T 5 0T'4fi£*tl/i:IE«7J@iC* 

f-So Wmz- Xf7 7ST4 2ltIoT« *a>ffi« 
->7Hil£2«RLT. ±BL^^nBOttS«ByB 
U *<0fM->7KBK»l6Lfc» *75X<DfiM»r- 

[0 2 12] ±3fO)X7 ; 7 7ST4 3T% ^TCD 
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£&t. *?y7*ST5 2(aM&. C®Zt'J'7*ST5 
2?tt, £Tc7>flHB->7 httcWTSMKx-r 
{HMt- *£*4&*fc4&(DIE*l#fiie ( (2 5) 

bb) 

[0 2 13]*LT> ^T7 7ST5 3T\ Xr77"S 
T 5 2 T4fiE*nfcIE3S*Sie*JS* tti U£t? 78K C 
(kfcJ^TS^XO^SSx-S tStUU Xf»7 
ST5 4T% ^OffiSfcfflx-**** 'JlcfiH* U 

[02 14] C<D<fc-5fcv 01 3tC^-T7n-^A'-H 

fi££B1 5 0' tB««>#aK*oT, S^XO^S 

[0 2 15] ±xEHa5^«llCtJ^T«, HDi 

[0216] ±®nm<DBmc3$^T&. 757. 

KC L*«WU «t£^38«WTt*i:©^7Xa- 

^7X3- KC L<D«mSP»^«l«L/c 1 t,Ot,^€.n 
*o ^O^lcii. IWBy^'MV* 1 3 5lo|S$rt*n 

[0217] ±a<ii«g0»f8icfe^T(i, wmm 
meimai 1 ojcyffiTjTS-nsffiTJiiiiffl^vout^x 

f 771^351 1 1t£#8&LT* *<OUl73li«i«#Vou 

B1 2 90gp»T\ 8BS»ESji*7 r -'5'«|jSi:S5«k5 

[0 2 18] ±a?St«(ia)^l8(C*5t>Tti. 
^l^Vin<!:L705 2 5 i (19£v ffiTJlHSiffi^Vou 
t<fcLT<D1 080 im*s XGAd^, 

omttzmjmmmztctoos 2 5 i fi^ics^-rs 

Altai Ufcft c^^tt^tHclfi^S-nst,©^ 

< s Jt^ic««ffl tzm 1 (Disstfi^tm 2 omt 
[0219] sfcs ±^*6<DmJi8ictJ^T«, it&fi 

[0 2 2 0] 

«m c©flBB««ic»'2^Tffi»«T-* <* »j its 



HfeK-km.OiWto.T— * ««M LTfc < * * 'J t^Sit: 
[0 22 1] $/c. C©58WKJ:ntfs «Sfflx-7t 

m*T£j«*ftfcii*«©fl»T-* at 

[HffiofB^&ittfE] 

[ei 1 ] xmmmt u©fu kfss«aw)«W8*sr 

7"P-y70T*J&5. 

[02] fl8SfflT-*©£fiRtffc©-0y©«^*5*TBI 

[03] 5 2 5 i ft? (S DM i 1 0 5 0 i ffi^ 
(HDffl#) ©S8t&BH#**?0T*fc*o 
[04] Sil7JI^'\©8l5|lgcD»>7htiKB^-r5/i: 
46<O0T££. 

[05] *T*iRi^«)4ii»B©ffla->7h*Kwr*fe 

46(D0T«5. 

[06] SDffi9 (5 2 5 H19) <kHDffl^ (10 5 
0 i i:<D{3i*l^t/Tx-r07««= 

[07] AMWiT-^toaHfiBOfliaflJSSr^Qy^ 

[08] #»aix— ?©4^;ScDf6©CT©<a^t^'r 
[09] «saai7 r —S'i^HcDfte<D«fi)t«ijt^-r7p 

•y70T**So 

[010] V7t-'>j:7Z'miTZ>tcit><DW®m*&im 
[011] 01l!fi9<D5QS#liB^-r7a-^v-hT' 

[012] ^asx— z&titim (*<dd *7jit7a 

[013] (^«D2) t^r7P 

[014] 5 2 5 i 1 0 8 0 1 {I9<D0^ffillg9 

[015] 5 2 5 i ffi9£ 1 0 8 0 i fE9<01i^Ofiit 
73(Rl©iSl*9Klffit/Ti-r0T'*5, 

[016] 5 2 5 i m^t 1 0 8 0 i f!9<DE^©*¥ 
^[Rl©tt*B^t/T^"r0T'*5o 

[017] 525ift#<!:XG Affl#«D0«ffiHB8fift«- 

[018] 5 2 5 i {!#<>: X G Aft^cOH^OSS^lR) 

[019] 525ifl9<t:XG Afi9©0«cOa<¥^lR) 
<Dfflffl^^r0T'i65o 
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1 00 • • -xUfSfllSSs 1 0 1 • • ■•>Xt^V 
hP-^ 1 0 2 • • • 'J^nVfl^SfllsliS, 1 0 5 

• • • SflZVT 1 ^ 1 0 6 ♦ • • 93.-+* 10 9' 

• •l\v'77* ! £ l )s 1 1 0 • • 1 
1 1 • • • x-rX^U-rSP, 1 2 1 • • •£K0*y7 
STRESS. 1 2 2 • • • %2(D*vZmiR®&. 1 2 3 

• • -m3<D*vTMIR®&. 124- • •aiffl*5* 
«Stiilsl^ 125 - • • K)*r7 : 778SaJII]S&. 12 6- 

• • ?57£/Sla]S&. 1 2 7 • • • J|&?3fl3tIlls|R« 
1 2 8 • • • IE*fHfc5?mi2]SS> 1 2 9 • • ♦ ^SaS0 
& 1 3 0~1 3 3 • • • Uv>'7*. 13 4- • • «tS 
y^'A 1 35 • • •1f$By : E l J/{>-7> 1 36 • • • 
fl(ft£«lEia. 1 3 7 • • • IEmtRtt£j»5ltt« 1 3 

8 • • •jE3*fflm** , Js 1 39 • • -QLmms. 
ess. 150. 150' • • • ffiasx— 5«4fiem 

1 5 1 • • • A7j4iS?* 1 5 2 A • • • S Dfl^fiEls] 



1 5 2 B • • • {Ml*>7 HUSSs 15 3- • • g 1 
0^7 7S*RIh1SS. 1 54 • • -SI20^7yS^ls] 

1 5 5 • • • S3<D^7 1 5 6 • • • 

* i y7>IliRi&JM8* 1 57 • • • 2fB*7X&ffl@ 

6 1 5 8 • • • 16$ <7 5 7x^0^ 1 5 9 • • • 7 

7 7£/#l2]S&. 160, 171, 1 7 3 • • • iEfltEfi 

16 1, 1 7 4 • • • WBMt-*&&«s 
1 62 • • 'fllfta/^'A 1 72 • • •ttRr-*3t 

^ 2oo« • • vt^ymmm. 3 0 0 • • • h& 

ff^*Q3£E> 301 • "CPU, 302 * • - RO 
Ms 3 0 3 • • • RAM. 3 0 4 * • • MX, 305* 
• •/\-K7 r -rX*K5-f7\ 3 07- • •7P-ytd'- 
rV*7 1**7*7% 308 • • -ji«g|Js 3 0 9, 3 1 
2, 3 13, 3 16, 3 1 7 • • "(>$7x-Z. 3 
1 o • • • 'J^PVffl^gfiE&s 3 1 1 • • • T-r* 

7U-f\ 3 1 4 • • • ATlJirfs 3 1 5 • • • ttiTjiifi 

4 o o • • • affiffl 
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